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ABSTRACT OF DISSERTATION

PHYSICAL AND OCCUPATIONAL THERAPY FOR YOUNG CHILDREN WITH DELAYED MOTOR
DEVELOPMENT: EXPLORING CURRENT PRACTICES, CHALLENGES, AND FAMILIES’
IMPLEMENTATION OF HOME ACTIVITIES IN EARLY INTERVENTION

The literature supports the use of family-centered early intervention(EI) for
young children with or at risk for cerebral palsy (CP) to promote the children’s motor
development. Young children with or at risk for delayed motor development in their first
three years of life are entitled to EI under Part C of The Individuals with Disabilities
Education Improvement Act. Identifying current EI provided for young children with
delayed motor development is essential to detect possible gaps and factors that could
prevent therapists from providing the best EI. Understanding the parent’s perspective on
the implementation of activities outside therapy to maximize the children’s motor
outcomes during this sensitive period of development is also important. There are three
studies in this dissertation that examined the current practices, and challenges in EI for
young children with or at risk for CP, and parents’ implementation of home activities in
EI across the United States. The first study explored practices physical therapists (PTs)
and occupational therapists (OTs) use in EI for young children with or at risk for CP. A
survey was disseminated nationally to EI providers. At least 50% of the survey was
completed by 269 therapists. The General Movement Assessment was used to predict
CP by 4% of the therapists, 57% reported infants at risk for CP receive therapy once a
week, 89% identified parents’ goals as the most important factor in customizing the EI
program, and 75% provided parents with home programs. However, 73% never or rarely
used outcome measures to prioritize parents’ goals and only 31% provided parents with
an individualized home program. Based on therapists’ report, they did not incorporate
sufficient strategies for goal oriented interventions, comprehensive parental education,
and optimum environmental enrichment. The second study identified challenges faced

by the therapists through an open-ended question in the original survey. A total of 224
responses from 42 states were analyzed qualitatively. Analysis of the data revealed that
the children’s surroundings, including the family, community, and mandated policies
were the main barriers that could impede the provision of best practice. These results
indicated that some principles of family centeredness were inefficiently practiced. Family
engagement was one of the greatest challenges reported, that could be caused by a lack
of team collaboration, restricted policy requirements, and lack of resources to address
families’ and infants’ individual needs. The final study explored the application of early
childhood coaching by PTs and OTs providing EI for young children with delayed motor
development and parents reported adherence to home activities. A survey was
distributed nationally to parents of young children with delayed motor development by
an online anonymous link. The analysis included 446 participants from 49 states. Most of
the parents reported high adherence and indicated that PTs and OTs apply the five
coaching practices. Adherence was correlated with coaching practices, self-efficacy,
educating parents about variable practice, repetitive daily practice, and appropriateness
of the home activities to the home environment and daily routines. This dissertation
provides further evidence that family centeredness is an essential element in EI provided
for young children with delayed motor development by PTs and OTs and provides
recommendations for best practice.
KEYWORDS: Physical therapy, occupational therapy, early intervention, family-centered
care, adherence, home activities
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CHAPTER 1 . Introduction to Early Intervention Practices for Young Children with Delayed
Motor Development
Introduction
The first few years of a child’s life are marked by accelerated development of
fundamental motor skills such as postural control, locomotion, and object control skills.1
Acquisition of different motor skills in the early period of development is critical for the
development of speech, cognitive, and psychosocial functions.2 Intervening early in the
presence of motor delays is vital to prevent additional delays in salient child behaviors.
Motor development begins in the prenatal phase and goes through a period of
refinement to gradually progress toward greater complexity. Motor learning goes
through stages that are influenced by repetitive and variable practice. Children spend
the majority of their time with their family, and repetitive practice requires the family's
involvement in supporting their child's development. In addition, the provision of
embedded learning opportunities in the child's surroundings has been correlated with
better acquisition and generalization of learned skills.3 The primary purpose of early
childhood interventions is to enhance the growth and development of children with
disabilities or delays to promote their functional independence, exploration, and
participation in the community. Collaborating with the family in developing and
implementing the therapy plan is an essential element of any early childhood
intervention plan to amplify the family’s participation and engagement. Embracing the
family in the intervention plan of their infants and young children is important not only
to improve the family’s overall satisfaction, but also to promote the effectiveness of the
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provided services.4 The family's education, income, type, and structure are associated
with children's development and participation.5 Thus, professionals working with
children with disabilities in early intervention (EI) are advised to consider the family's
structure, function, and culture to maximize the family's involvement. To facilitate the
children’s development and participation, the capability of the families must be
enhanced to enable them to accommodate the needs of their children effectively.6 The
child’s family understands their child's needs, assets, likes, and dislikes better than any
other professional. Thus, providers are encouraged to utilize the family's existing
knowledge of their children’s behaviors in planning and providing therapy services.
Family-centered care is the term that has been commonly used by researchers and
professionals to reflect the current beliefs that support family-oriented models.7
Family-centered care is the cornerstone of pediatric rehabilitation provided for
young children with motor delays. Family-centered care practices aim at empowering
families, increasing their competence in learning new skills, and enhancing their existing
abilities to promote their children's overall development.6,8 Children with delayed motor
development have varying degrees of delays in the acquisition of motor skills such as
rolling, sitting, standing, and walking. Delayed motor development can be inherited or
acquired due to biological or environmental risks. Some of the children with delayed
motor development reach their motor milestones at a slower rate than same-age peers,
while others never reach a motor milestone depending on the extent of brain damage. 9
Regardless of the severity of the motor delay, young children with motor disabilities
benefit from EI services.10-12 Physical and occupational therapy services are some of the
2

primary services provided for children with delayed motor development in EI. Physical
therapists (PTs) and occupational therapists (OTs) are encouraged to embrace the key
concepts of family-centeredness; involving the family in decision-making, valuing the
family-professional partnership, and providing the family with coordinated services to
ensure the application of ideal practices.13 In family-centered care, the family’s individual
needs lead service delivery that is tailored to emphasize the family’s strengths, support
the family’s choices, and build their competencies.
There is a general consensus on the benefits of EI services that are familycentered on the children’s overall development.14 Although there is a lack of strong
evidence supporting the effectiveness of specific types of interventions for a specific
diagnosis of young children with motor delays, there are some general guidelines
supported by the literature for children with specific diagnosis affecting motor
development such as cerebral palsy (CP). Supporting the family to implement different
intervention strategies in daily routines, coaching the family in their natural
environments, and starting physical and occupational therapy before the age of three
years results in better child functional and motor outcomes.12,15 Children with or at risk
for motor delays and their families in the United States (US) could be eligible to receive
EI services through the Individuals with Disabilities Education Act (IDEA).16 In 2016, 3.1%
of young children under three years of age in the US were serviced under IDEA part C.17
Part C of IDEA dictates that EI services are delivered in the child’s natural environment,
and all team members, including the child’s family, should be included in the
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development of an intervention plan that is developed collaboratively with all team
members to identify the goals and the types of the services the child will receive in EI.16

Statement of the Problem
The evidence supporting the effects of early motor interventions provided by PTs
and OTs for young children with delayed motor development is emerging.12 There is an
increasing emphasis on providing family-centered EI services for young children with
motor delays and their families by the federal law in the US. Systematic reviews have
identified some general ideal practices for young children with motor delays and young
children with specific diagnoses such as CP.15,18,19. However, the current application of
the recommended practices for children with motor delays and children with CP in the
US is not clear. Exploring the current provision of EI practices is needed to identify
possible gaps in service delivery. There is also a need to determine the challenges faced
by therapists that could hinder with the application of recommended practices.
Although favorable parent and child outcomes were correlated with family help-giving
practices and family-centered care in EI, there is a growing need for evidence supporting
the specific family-centered practices. Family education and early childhood coaching
have been used in family-centered care practice to build the family’s competency in
supporting their children’s development.20 However, the application of family-centered
care practices might not guarantee an adequate provision of daily learning opportunities
by families to support their young children’s development. There is a variation in the
evidence supporting each type of family education and coaching practices. The type of
coaching practices used to enable families to apply different activities varies from one EI
4

program to another.21 There is a lack of evidence that supports the type of coaching
practices provided by PTs and OTs to young children with motor delays to promote
family’s implementation of activities to enhance their children’s development.

Statement of Purpose and Research Questions
The purpose of this dissertation was to identify the current frequency, intensity
and type of EI provided for young children with CP as reported by PTs and OTs,
determine the perceived challenges by PTs and OTs in providing services for young
children with CP, explore the implementation of early childhood coaching practices, and
identify the factors associated with successful implementation of activities by the family
to support their child’s motor development outside of the therapy environment.
Study 1 Research Objectives
The purpose of the first study was to explore the current EI practices provided by
PTs and OTs, specifically for young children with or at risk for CP in the US. The following
questions were answered through a cross-sectional study: 1. What are the focuses and
types of EI services provided by PTs and OTs for young children with or at risk for CP? 2.
When do young children with or at risk for CP receive EI services? 3. What are the
intensity and the frequency of EI services provided for young children with or at risk for
CP? 4. What are the differences between physical therapy and occupational therapy EI
services provided for young children with or at risk for CP? These questions were
answered through a survey distributed nationally to PTs and OTs who provided EI
services for young children with or at risk for CP.
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Study 2 Research Objectives
The purpose of the second study was to explore the current barriers faced by PTs
and OTs while providing EI services for young children with or at risk for CP. Adding an
open-ended question to a quantitative survey study adds to the results of the survey as
it captures the respondents’ personal insights and helps in the interpretation of the
collected data.22,23 The following grand question was answered through a qualitative
content analysis of the PTs’ and OTs’ written responses: “What are the physical and
occupational therapist’s challenges in providing early intervention services for young
children with or at risk for CP?”
Study 3 Research Objectives
The purpose of the third study was to explore the families' perception of the
implementation of the early childhood coaching practices by PTs and OTs in EI. The
following questions were answered through a cross-sectional study:
1. What is the relationship between coaching practices and parental adherence to
home activities?
2. What is the relationship between the characteristics of EI and parental
adherence to home activities?
3. What is the relationship between the characteristics of home activities and
parental adherence to home activities?
4. What are the reasons that could prevent parents from implementing the home
activities?
5. How many coaching practices are applied by PTs and OTs based on parents’
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perceptions?
Research Approach
The first and third studies used a cross-sectional online survey research method
that was guided by Nardi (2018)24 in structuring the survey instrument, recruiting
participants, and obtaining reliability. Cross-sectional survey studies include a collection
of data from a population at a single point in time, and it is commonly used to document
frequencies of behaviors and to examine the relationship between multiple
variables.25,26 Gupta 27 recommendations for designing internet-based research were
followed. Evidence shows several advantages of online surveys such as faster rate of
data collection, better geographic access, snowballing effects, fewer resources for data
management, and higher response rate.28
The second study used content analysis to examine the therapists' written
responses to an open-ended question that was placed at the end of the first survey
study. Content analysis is a qualitative method of analysis that is commonly used in
coding responses to open-ended items in survey studies. Content analysis provides a
systematic interpretation of the data to explore human experiences and allow for
quantification of the data to calculate inter-coder reliability and improve the rigor of the
analysis.29
Theoretical Approach
This dissertation study is guided by the concept of family-centered care that is
based on ecological theories.30 There are three premises that form the foundation of
family-centered care. The first premise is that families are the constant in their children's
7

life; they know their children best, and they are their strongest support. The second
premise emphasizes that every family is unique, has its own values, beliefs, and culture,
and providers must respect that. The third premise of family-centered care is based on
the family systems theory that proposes that family members are emotionally
interconnected individuals and that the children's health is influenced by their families'
emotional health and well-being.31 Children are affected by the function, health, and
attitudes of their families.32 The stresses and the family’s coping strategies affect the
family’s ability to function in life and consequently impact the child’s development.
Family-centered care models use the basics of the family systems theory to emphasize
that parents are the experts in identifying their children’s needs and strengths, they
understand their children better than any health care provider.32
The child’s immediate family is not the only influential factor affecting the child’s
development. The child's surrounding environment has an important role in shaping the
child's development. The child's surrounding environment involves the child's home
(people living in the house, furniture toys, etc.), community (the child's school, extended
family, religious places, etc.) and the broader political and social environment.33 The
relationship between child development and the surrounding environment is based on
Bronfenbrenner's ecological theory.33 The ecological theory suggests a continuous bidirectional influence between the child and his/her immediate and extended
surroundings. The child's physical and cognitive development depend on this interaction
throughout the lifespan. The child's family falls into their immediate circle, and they
have the greatest influence on their development. The child's extended family and social
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surroundings have an indirect relationship with the child's development as well.
Providing families with appropriate social support and help-giving practices in EI
programs is necessary to enhance the parents' capacity, competency, skills, and
knowledge to care for their children effectively and provide interventions that support
their child's development.34 Thus, family-centered care models stressed the provision of
emotional and social services to the families to meet their and their children’s individual
needs.
Neuroscience studies have identified critical periods of development for specific
brain structures that are shaped by early experiences.35,36 Abnormal juvenile
experiences during the early sensitive period of development such as abnormal visual
cues will result in atypical and irreversible representation in the cerebral cortex.35
Further, structural and functional maturation of emotional and sensory neural circuits is
driven by experiences.37 This empirical evidence related to the effect of early
experiences on brain development forms the basic framework for the transactional
model of development.38 This model explains the interplay between nature and nurture
and describes the importance of environmental influences on modifying the child’s
inherited characteristics.39 This model describes human development as an outcome of
an ongoing interaction between the child's personality traits, the family's socialecological experiences, and community resources.
Other theories, such as family empowerment and enablement theories that are
based on family and social system theories assisted in guiding researchers to
conceptualize the family-centered approach.34,40 The enabling and empowerment
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theories propose that effective empowerment must be done in the person’s context of
living instead of a structured environment to expose them to various opportunities and
experiences for learning.41 Accordingly, one of the family-centered care focuses is on
enhancing the parents competencies and empowering them in their natural
environment to independently carry out interventions and maximize their children’s
functional abilities. Figure 1.1 displays the conceptual framework behind familycentered care.33 This conceptual evidence aided in the evolution of family-centered care
models that have been constantly modified, adapted, and supported by empirical
evidence to guide medical professionals in planning, delivering, and evaluating pediatric
health care services.

Figure 1.1 The conceptual framework for family-centered care.
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Assumptions
The researcher held several assumptions related to studies 1, 2, and 3. The
researcher assumed that only PTs and OTs who provide or have provided EI services for
young children with or at risk for CP would provide answers to the survey questions that
reflected their actual practice. The researcher assumed that only families of young
children with delayed motor development who experienced EI in the US would answer
the survey questions to the best of their ability to reflect their overall experience with EI
services provided by PTs and OTs. The researcher assumed that some principles of
family-centered care are already applied in EI services provided for young children with
motor delays across the nation.
Significance of the Study
Families of young children with motor delays often feel overwhelmed with the
services, diagnoses, and recommendations their young children are receiving in EI. Many
children with delayed motor development will have lifelong disabilities, and their
families will seek services from PTs and OTs throughout their lifetime. Providing these
families with ideal practices and building their knowledge and skills as early as possible is
critical to intensify their role in advancing their children’s development and empower
them to advocate for their children in the future. The provision of practices that are
family-centered has been linked to improved child's motor outcomes.11,42,43 However,
the degree of implementation of family-centered care services by PTs and OTs have not
been clearly explored. To advance the application of evidence-based practice, it is
necessary to understand the implementation of these practices in real-life situations.
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This dissertation extends the literature that supports the provision of family-centered
care practice for young children with delayed motor development. Exploring the current
application of recommended practices assist researchers as well as practitioners in
addressing the gaps in the current practice to advance the services provided for young
children with motor delays and their families. In addition, this dissertation identified
barriers that might have affected the therapists' ability to provide ideal practices.
Family-centered care practices expand the family’s engagement in their children’s
therapy plan. Studies have shown that approximately daily practice of around 100
functional activities in general is required to observe a behavioral change in EI.44 That is
the reason coaching and routine-based interventions are provided for families to enable
them to embed learning opportunities in the activities of daily living. Even though PTs
and OTs are being trained on the application of these practices in EI, there is limited
evidence exploring the parents' perspective on the effectiveness of these services. These
gaps in the literature support the purpose of the last study in the dissertation that
explored families' perceptions of the implementations of the coaching practices and the
factors related to a successful implementation of home activities to support their
children's development.
Delimitations
1. Respondents in the first and second studies were only PTs and OTs who
provide/provided EI services for young children with or at risk for CP in the
US.
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2. Respondents in the third study were only families of young children with
delayed motor development.
3. Respondents in the third study were only families of young children who
received EI services from PTs and OTs as opposed to other providers in the US
in the past five years.
4. Respondents in all studies included only participants who understand written
English.
5. Respondents in all studies included only therapists and parents who have
access to a computer or a smartphone to use the survey link.
6. Respondents in all studies did not include the disadvantaged population who
do not have access to the internet.
Limitations
All studies used a non-probability sampling method to recruit participants, which
limits the generalizability of the results and might have introduced sampling bias. The
first and second studies did not include any participants from 8 states, which limits the
generalizability of the findings to those states. Online survey studies could be subjected
to identity fraud in which ineligible respondents could participate and complete the
survey questions. However, the researcher included a detailed description of the
inclusion criteria, pilot tested the cover letter and the survey questionnaire on PTs, OTs,
and families of young children with motor delays, and added screening questions to
minimize the probability of participation of ineligible participants. In the third study,
families' responses were self-reported; families' responses may have been affected by
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their own self-perception and memory. However, previous studies have shown that selfreported surveys that are completed by parents of children with disabilities are a valid
tool that can adequately report their children's needs for therapy services. 45 Online
surveys may be considered as a spam and ignored by parents or therapists. The survey
may not open on some devices; however, the researcher verified accessibility on several
platforms such as different computers, electronic devices and smartphones to avoid this
issue.
Recruitment of families was done through dissemination of the study flier in
social media, the flier was also sent or given to therapists, and organizations. Each
individual was also asked to distribute the flier to eligible parents which may have
resulted in potential selection bias. Families recruited from parents’ groups in social
media might have been highly involved and have a higher adherence than the rest of the
population. Thus, families who participated in the survey might not be representative of
the whole population, which could affect the generalizability of the results. Although
efforts were made to keep the surveys short, survey fatigue may have resulted in
incomplete surveys.

Operational Definitions
Content analysis: a qualitative research method used to quantify the data and
transform a large amount of text into specific codes, categories, and key themes to
represent the overall meaning of the data.29
Child’s natural environment: any setting that is typical for children without disability of
the same age, such as home, daycare, school, or playground.
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Daily Routines: naturally occurring activities that are repeated daily as a part of the
child's daily life, such as dressing, bathing, or meal times. 46
Delayed motor development: late attainment of gross or fine motor function or failure
in reaching physical developmental milestones.
Early childhood coaching practices: Rush and Sheldon20 identified five characteristics of
coaching used by professionals in early childhood education: joint planning, observation,
action, reflection, and feedback.
Environmental enrichment. an environment that facilitates repetitive and variable
practice to stimulate the child's motor, cognitive, social, and sensory functions.47
Family: this term was used throughout this dissertation to refer to the children's
primary caregivers, guardians, parents, or legal guardians responsible for the child’s
wellbeing.
Generalization: practicing the activity in a variety of environments, with a variety of
people, and using a variety of equipment. It is the highest skill level in the hierarchy of
response competence.48
Home activities: this term is used to refer to the activities, recommendations, daily
interventions, home exercises, programs, or strategies that are recommended by the
child's therapist' and implemented by the child's family in the child's natural
environment outside of the therapy environment.
Implementation of home activities: the extent to which the family applies activities,
strategies, or techniques to support the child’s development in the child’s natural
environment. 49,50
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Variable practice: Practicing different variations of a skill.51
Young children: this term is used throughout this document to refer to infants, toddlers,
and children under the age of 3 years.
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CHAPTER 2. Review of the Literature
Introduction
A rise in the number of children with developmental disabilities has been
documented in the United States (US) over the past decades.52,53 Around 1 in 6 children
in the US have a developmental disability which includes disorders associated with
cerebral palsy (CP), Down syndrome and other cognitive, learning and motor
disabilities.52 A National Health Interview Survey revealed that nearly 16.8% of children
under the age of 18 had a lifelong disability due to physical or cognitive disability or a
combination of both.54 Improvement in the survival rate and the life expectancy of
children with developmental and lifelong disabilities has been seen with the advances in
the services provided for these children.55 Early detection and intervention have a great
impact on preventing and minimizing the development of secondary conditions, and
improving the children’s quality of life.56 Early attainment of motor skills such as
locomotor or object control skills, is vital for the development of play, social and
communication skills.2 Some children with delayed motor development reach their
highest motor potentials in their first few years of life. For example, children with CP
reach most of their motor function by the age of 5 years followed by a decline in the rate
of change as they age9, and approximately 92% of children with Down syndrome will
walk by age of 3 years.57 The variability of attainment of motor skills increases in the first
few years of life to reinforce motor learning.58,59 The influence of early experiences on
the brain is amplified during a specific period in the development that is referred to as a
sensitive period of development. It is critical to provide young children with delayed
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motor development a prolonged, repetitive daily practice during the sensitive period of
development to exert a long lasting effect on the development of motor function.60
Although physical therapist (PTs) and occupational therapists (OTs) deliver the main
therapy services for young children with motor delays to support their motor
development, they can only be with the children for a limited number of hours per
month. The intensity of motor training has been correlated with improved motor
functions in children with motor delays.58,61 Thus, family-centered care practice that
intensify the family’s involvement in service delivery is recommended for young children
with motor delays.15,62 The children’s caregivers could provide their children with daily
structured motor experiences in the early years of life to allow for continuous learning
and daily practice. Motor interventions are more effective when provided by expert
instructors who have sufficient knowledge on utilizing strategies to optimize their
children’s development.63 Therefore, families need to be supported, educated and
coached to become experts in providing their children with daily opportunities to
promote their acquisition of motor skills. Part C of The Individuals with Disabilities
Education Act dictates that infants and toddlers with or at risk for developmental
disabilities receive early intervention (EI) services that are family-centered to promote
the family’s capacities to support their children’s development.16 EI refers to a variety of
services provided for young children ( 0-3years of age ) with or at risk for disabilities and
their families to support the children’s function and overall development.64 To provide
ideal services for children with motor delays and their families, it is imperative to
understand the principles of family-centered care practice, and the factors associated
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with improved motor outcomes. The purpose of this chapter was to describe and
analyze the current evidence for family-centered care practices provided for young
children with motor delays, and it’s influence on the family and the children’s outcomes.
The word providers, professionals, and therapists will be used to represent medical
professionals working with children with delayed motor development in pediatric
rehabilitation settings. Parents, caregivers and families will be used to reflect primary
caregivers and the families living with the children.
Family-Centered Care in Pediatric Rehabilitation
Over the past 70 years, the important role of families in their children’s health
care has been progressively acknowledged by health care providers.31 In the first half of
the 20th century, the role of the families in the decision-making process or the delivery
of health care services for their children was not recognized.31,65 Only health care
providers were viewed as the medical experts and had the authority to assess and
provide services for children with chronic health conditions. Between the 1950’s and
1970’s, parents began advocating for family-oriented approaches in practices provided
for children with special needs. Gradually, the focus of services offered for children with
disabilities shifted from professionally-centered to family-oriented. In the 1980’s, The
Association for the Care of Children’s Health published main principles related to familycentered care. In the same decade, family-centered care services were mandated by the
United States, Public Law 99-457, Education of the Handicapped Act Amendments of
1986 for infants and toddlers under the age of 3 years with or at risk for disabilities. This
law was reauthorized in 1997 and in 2004 as Part C of the Individuals with Disabilities
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Education Act and Individuals with Disabilities Education Improvement Act (IDEA),
respectively.16,66
Family-centered care is a broad term that encompass honoring the families’
backgrounds and beliefs, and establishing a family-professional partnership. It is a
service delivery model that can be applied throughout the individuals’ lifespan. Familycentered care is currently considered to be the best practice in providing medical
services especially in pediatric rehabilitation of children with disabilities who largely
depend on their families nurturing.67 Pediatric rehabilitation includes services provided
for children with or at risk for disabilities from birth until 21 years of age to assist them
reach their highest potentials. Various early childhood programs worldwide have
embraced principles of family-centeredness in all settings related to the field of children
rehabilitation; these include hospitals, outpatient clinics, and community-based
settings.30,34,68
Definitions and Principles of Family-Centered Care
In 1991, Dunst and colleagues69 identified four models that distinguished the role
of the family and the amount of family-therapists’ collaboration in family-oriented
practices provided for children with disabilities. The four models starting from minimum
family involvement to maximum family involvement are: a professionally-centered
model, family-allied model, family-focused model, and family-centered model. Providers
in the professionally-centered models are the primary decision makers, which
distinguish it from the other three family-oriented models. Providers in the family-allied
models identify the family’s needs and priorities and allow families to participate in the
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implementation of the intervention. Providers in the family-focused models collaborate
with the family in the assessment and intervention planning that is mainly limited to the
children’s developmental needs. Family-centered models are characterized by equal
family-professional partnerships with an amplified focus on the families’ strengths and
needs, and is defined as follows:
“Practices are consumer-driven; that is, families’ needs and desires determine all
aspects of service delivery and resource provision. Professionals are seen as the agents
and instruments of families, and intervene in ways that maximally promote family
decision making capabilities and competencies. Intervention practices are almost entirely
strength- and competency-based, and the provision of resources and supports aim
primarily to strengthen a family’s capacity to build both informal and formal networks of
resources to meet needs” 69
This is not the only definition for family-centered care, it has been defined
numerous times by several researchers and organizations;30,31 these definitions reflect
three essential elements: 1. Focusing on the families’ strengths 2. Developing an
appropriate family-provider collaboration in designing, planning and delivering services
and 3. Respecting the families’ uniqueness.
The nature of the amount of family engagement required in practices that
emphasize family-centeredness in pediatric rehabilitation have been discussed in the
literature to guide providers on optimal implementation of family-centered care
framework.67,68,70,71 To ensure that principles of family-centered care are applied in
services provided for children with disabilities, service providers must; 30,34,67,70
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1. Identify and respect the family’s diversity and unique characteristics.
2. Develop an understating of the conceptual framework underling the influence
of family on children’s development.
3. Demonstrate effective provider-family collaboration that is based on families’
unique qualities.
4. Focus on the families’ strengths and provide emotional and financial support.
5. Demonstrate team collaboration and provide the family with information
related to community resources.
Respect families’ uniqueness and diversity and their influence on their children’s
development
Family-centered care emphasizes proper understanding of the family units to
provide them with adequate and individualized services. Providers must learn the
family’s structures, cultures, personal beliefs, and the social support system of the family
to provide services that include all family members.72 A universal definition of the family
is difficult to obtain, classification and definitions of “family” varies from one country to
another.73,74 While the classification and structure of family units is constantly changing,
the concept of family remains the same; family members could be considered
individuals who are joined by marriage, blood, adoption or love. Family units may
include immediate family, extended family, neighbors or friends.75 Diversity in the
structure of the families is influenced by the families’ religion, culture, ethnicity and
socioeconomic status.76-79 For example, Ochieng 78 Indicated that some minority ethnic
families have complicated family structures. In addition, extended families and friends
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might be more involved in minority ethnic families than some traditional mainstream
families. However, extended families are not often included in family-centered care
practices.78
The disability rate among single mothers and low income parents is much higher
than in high income and two parent families.80 Single parents and parents with low
income experience large amounts of stress that reduces their sense of self-efficacy that
in turn lessens their parenting competence.81 Thus, the unique needs of minorities and
non-traditional families must be considered and addressed in pediatric rehabilitation.
Further, cultural and personal beliefs have been linked with children development.72,82
Researchers believe that cultural values implicitly shape the individual’s behavior, daily
activities, and routines. Recognizing the nature of family structure and cultural beliefs in
different ethnic groups and understanding every family’s ecology is vital to implement an
effective family-centered approach.7
To assign appropriate roles to each family member and provide family with social
support, service providers must understand the family’s house rules and the roles of
immediate and extended family members in the child’s life. Nethercott79 stated that
evaluation of every family member’s role in the child’s life is important in familycentered-care practices to promote the child’s inclusion and socialization’s skills. In 1994,
Nihiri and colleagues discovered that certain ecocultural factors are significantly
correlated with the developmental status of the children. Assistance and support in
childcare from different family members was associated with better developmental
outcomes.77 It is important to recognize these influences on the family’s tradition,
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lifestyle and routines to provide an adequate individualized service plan.
Establish an effective collaboration
Competency enhancing approach
Parental self-efficacy has been described as an important influencer on the
child’s development. Family-centered care is based on philosophies that promote the
families’ self-efficacy to achieve family empowerment.34 Empowerment of the family is
reached when the family possesses all the required competencies to effectively
participate in all aspects of the child’s health care. To empower the family, providers
must apply enabling strategies by providing the family with opportunities and adequate
environments to thrive.40 Empowerment of the parents does not mean that they should
become the child’s therapist. Instead, providers empower parents by enabling them to
use their own resources and natural roles as parents to enhance their children’s
developmental outcomes. Service providers should apply a strength-based approach
that focuses on interventions that build on the families’ and child’s strengths and
competencies to enhance the families’ capacities to promote their children’s
development.34 This can be achieved by using comprehensive assessment tools and
careful observation to determine the family and the child’s strengths and resources.
Psychosocial support
Families of children with disabilities have additional stressors associated with
caring for children with disabilities.83 Some of these stressors include but are not limited
to extra financial burdens, costs of health care, and emotional stresses.84 Inadequate
financial, emotional, and social support increase parental stress and negatively impact
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their psychosocial functioning and self-efficacy.85 Parents have different coping
mechanisms depending on the duration and the intensity of the stressors present in
their lives as well as the nature and usefulness of the families’ support system. The
families might be open, honest and have a great communication skills or they might not
be interested in participating in the treatment planning, these are all strategies the
families might use to cope with their stresses. Providers should respect each family’s
coping strategies and implement interdisciplinary services that involve procedures to
provide emotional, financial, and social support for the families and their children.
Service coordination
The evidence shows that inter-professional collaboration is correlated with less
unmet needs, and better family satisfaction and wellness.86 Therefore, all team
members in rehabilitation settings must collaborate to enhance the families and the
children’s functioning.
Collaborative goal setting
The family-centered care model requires adequate professional-family
collaboration and partnership that begins with collaborative goal setting. The plan of
care for children with delayed motor development begins with collaborative goal setting
that actively involves the family in setting realistic, meaningful, and measurable goals.
Collaborative goal setting includes settings of mutually agreed upon goals and
maintaining a continuous discussion of the child’s progress in meeting these goals.
Collaborative goal setting is an integral part of therapy planning that aims at making
appropriate joint decisions to address the family and the child’s needs. Active
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participation of the family in the goal setting process might be challenging depending on
the family’s personality, needs, and availability. Assigning responsibilities beyond the
parents’ abilities might discourage them from participating in the therapy process.70
Parents valued using their preferences to direct the goal process, but they emphasized
the importance of providers’ guidance and technical recommendations throughout the
process.70,87
Incorporating the family in setting therapy goals for children with delayed motor
development positively influence family’s implementation of interventions in daily
routines in the children’s natural environment.88 Also, the use of evidence-based tools
such as the Canadian Occupational Performance Measures (COPM) and the Goal
Attainment Scaling (GAS) in goal setting with families of young children with motor
delays have been associated with enhanced child’s performance and goal achievement.
Parent-professional collaboration that focuses on addressing the families’ individual
needs improves parent participation and collaboration in the therapy process.87,88
Therapy environment
The environment in which the treatment is applied, can influence the children’s
development and the parent’s involvement. Interventions could be applied at home,
rehabilitation centers, out-patient’s clinics or in preschools and kindergartens.
Application of interventions in the children’s natural environment such as the children’s
home, daycare, playground or preschool reinforces the concept of family-centered early
childhood interventions.89 Provision of interventions in the child’s natural environment
assists providers in evaluating environmental influences that could either support or
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hinder the child development. Providers could identify and use the family’s existing
resources to develop an individualized plan that includes natural learning
opportunities.90 Providing the intervention at home and maximizing family involvement
are positively correlated with enhanced children and parents’ outcomes.91
Implementation of activities in daily routines
Applying therapy in daily routines supports skill acquisition and promotes the
child’s learning abilities.92 Also, an hour a day of caregiver- child interactions seven days
a week provides significantly more learning opportunities than a weekly 30-60 minute
therapy session.93 Therapists who adopted a well-designed early childhood program
coach the family to embed activities and learning opportunities in the children’s daily
routines. This will not only strengthen the bond between the children and their parents,
but also ensures daily active repetition of the intervention. The continuous replication of
the same activity in the same routines over an extended period of time boosts motor
learning and refinement of skills.92 Infants acquire basic skills through repetitive, variable
and time-disrupted practice to experience a variety of movements in different contexts
with intermittent breaks to promote consolidation of the learned skill.94 For example,
infants between the age of 12-19 months on average fell around 17 times and took
about 2368 steps per hour to practice walking.94 Embedding activities in daily routines is
thus advised in family-centered EI to promote the extensive continuous practice
required to reach proficiency and allow for retention and generalization.95
Enriching the environment
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An enriched environment is an environment that enables variable complex
practice to promote the children’s cognitive, sensory and motor function. 96 Benefits of
enriched environments for infants with or at risk for motor delay include but are not
limited to promotion of brain function and development of motor skills. 97 One
systematic review looked at seven articles that examined the effect of enriched
environment on the motor development of young children with or at risk for CP. In six of
the included studies environmental enrichment was achieved through training and
coaching of families to enhance their children’s motor learning and social engagement.
Although the degree of impairment varied among the children in five of the studies
included in the systematic review, favorable results were documented in the enriched
environment groups.96 This review provides further evidence that supports family
involvement in the plan of treatment for young children with developmental disabilities.
However, more rigorous research is needed to investigate the specific effect of caregiverprovided environmental enrichment on motor outcomes.
Evidence Supporting Family-Centered Care Interventions for Young Children with
Disabilities
Although theoretical frameworks form the foundational background for the
concepts of family-centered care, the presence of rigorous scientific evidence supporting
family-centered care is crucial for the clinical application of the model. Several studies
documented the effect of different components of family-centered care on parental and
child outcomes.
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Psychosocial Outcomes
The effect of family involvement on parent and child psychosocial outcomes has
been widely reported in the literature.7 Early childhood programs that provided
individualized interventions in community-based settings that focused on active
participation of families in the decision-making process reduced the parents anxiety and
depression symptoms.31,98,99 Implementation of individualized interventions based on
structured and open-ended interviews that highlighted parents’ needs, strengths and
available resources improved the child’s psychosocial adjustment and enhanced the
parents self-determination and satisfaction.100,101 A meta-analytic structural equation
modeling was done using data from 2,900 parents and caregivers to assess the
relationship between family-centered care interventions and parent and child
psychological health. The analysis revealed that family-centered care improves parental
psychological health that in turn influences the child’s psychological health.14
The presence of opportunity factors such as the presence of partner and social
support improves maternal mental and social well-being, and the child’s cognitive
development in the child’s first year of life. Mothers who were assigned to a high risk
status based on lack of interpersonal or extra family resources had a more negative
score in relation to their psychological heath and their child’s mental health.85 These
findings provide support for the importance of personal resources as well as socialenvironmental factors in improving the child and the family functioning.102
Parental education was highly correlated with parental compliance and
satisfaction. Educational programs that involved educating parents about their delayed
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infants’ developmental gains, increased the parents participation in the recommended
home programs.103 Providing parents with educational materials related to their
children’s disability and available services and resources along with offering a holistic
approach that meets parents’ and child’s needs promoted parents’ outcomes. Respectful
and supportive professional care were correlated with improved family satisfaction
scores.99,104
Parents and children with disabilities had superior performance and satisfaction
scores when an individualized outcome measure was used to identify activity-based
goals in collaboration with the service provider.11,105 In addition, children younger than 3
years of age had significantly better outcomes than older children.106 These findings
highlight the significance of early family-professional collaboration in setting
individualized therapy goals.
Relational and participatory practices. In 2008, Dunst et al.107 conducted a metaanalysis on practices related to family-centered care and grouped them into two main
categories: relational and participatory practices. The relational components involved
professional interactive skills with the families and professional’s attitudes toward
families’ abilities and competencies. The participatory components involved
professionals’ actions related to coaching and educating the families on prioritizing their
goals and actively involving the families in the decision-making process, goal setting, and
intervention planning processes. Family-centered care models were the only familyoriented model that used both participatory and relational components.8 Participatory
components in family-centered care practices affected parental self-efficacy more than
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relational practices.8,108
Motor Outcomes for Children with Delayed Motor Development
Cerebral palsy
Morgan and colleagues, systematically reviewed the effectiveness of motor
interventions in infants with CP and found that there was favorable evidence that
supported EI that used child-initiated activities, parental education, and environment
adjustments on motor development. However, further research is urgently needed to
guide clinical practice. Below are some of the most recent caregiver-provided
interventions that showed noticeable favorable effects on motor development of young
children with or at risk for CP.15
Goals, Activity and Motor Enrichment (GAME). Simultaneous provision of
physical and occupational therapy in interventions that include Goal-directed, activitybased, enriched environment such as the GAME have resulted in improved motor
outcomes. GAME is a new approach that combines environmental enrichment, activitybased exercises, and collaborative goal setting in the therapy program of infants with
CP. Two randomized controlled trials were completed to examine the effect of GAME on
motor outcomes of infants with CP. Intensive parental training was the core element of
this therapy program, as they were involved in the three basic elements of GAME.
Parents were actively involved in the process of goal setting, and an activity-based home
program was designed to address those goals. Parental education was provided to
promote the parents’ knowledge of their infants’ motor development and individual
needs. The parents were trained on enriching their infants’ environment to support
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their motor development. The focus of the GAME was to combine key elements of
family-centered EI that could influence the infants’ motor performance. 11,109 These
studies showed that a combination of goal-oriented, activity based, enriched
environment motor training might be necessary to promote the motor performance of
infants with CP.
Locomotor treadmill training (LTT). There are several studies that document the
effect of treadmill training on gait parameters for children older than 5 years of age with
CP.110-112 Similar results were found in a recent quasi-randomized controlled trial that
examined the effectiveness of a home-based treadmill training for children younger than
3 years of age with CP.113 This study showed that walking on a treadmill for an average of
28.2 minutes per day for 12 weeks enhanced the walking parameters of young children
with mild to moderate CP.113 The intervention was applied by the parents daily in the
children’s home using a portable pediatric treadmill. This adds to the literate that
supports family-provided, intensive therapy and the use of treadmill training to promote
motor outcomes for young children with CP.
Parent- implemented constrained induced movement therapy (CIMT). Studies
have shown that CIMT improves fine motor skills and hand function in young children
with unilateral CP.114 Coaching parents in the home environment to implement homebased baby-CIMT for 30 minutes per day 6 days a week for 12 weeks resulted in short
and long term improvements of hand function.115,116
A recent systematic review by Novak and colleagues support the results of these
studies by affirming that there is a strong evidence supporting the use of the following
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interventions by occupational therapists for children with CP: CIMT, Hand-Arm Bimanual
Training, Home Programs and Goal Directed Training.117
Down syndrome
A systematic review of Interventions to improve motor outcomes for young
children with Down syndrome showed that strong evidence supports the use of
treadmill training to promote earlier walking and improved gait parameters. Massage
was also found to have a favorable effect on muscle tone and motor development for
infants with Down syndrome.118
Developmental disabilities
Developmental disabilities start in the early period of development and may
persist throughout the lifespan. They include disorders that affect the child’s cognitive,
social, motor, or language development.119 In this section only developmental disabilities
that affect the motor development of young children were discussed. A systematic
review was done to determine the effect of family-centered therapy provided by PTs and
OTs on functional outcomes and family satisfaction in children with congenital or
acquired disabilities.12 Although the review included all types of evidence from 19642011, only five articles were identified. Two of these articles were randomized control
trials. These five studies showed that family-centered therapy resulted in improvements
in functional outcomes and family satisfaction. However, this systematic review suggests
that more research is needed to guide-decision making. 120 One of the included studies
examined the effectiveness of occupational therapy home programs for children with CP.
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The results of this randomized controlled trial showed that children in the occupational
therapy home program group had a statistically significant improvement in functional
outcomes and family satisfaction than the control group.121 These findings indicate that
the published evidence is limited and more studies are needed to determine the type
and amount of family involvement necessary to promote functional outcomes. The
additional randomized control trials discussed below, were published following the
systematic review12 to support the use of family-centered care practice for young
children with delayed motor development.
Supporting Play Exploration and Early Development Intervention from NICU to
Home (SPEEDI). Two randomized controlled trials studied the effects of a new approach
called Supporting Play Exploration and Early Development Intervention from NICU to
Home (SPEEDI). This new intervention focused on coaching and supporting parents of
preterm infants for 12 weeks. The therapists coached and supported parents to enable
them to provide their infants with developmentally appropriate learning activities before
and after NICU discharge. The therapist provided frequent home visits and coached the
parents to develop a daily play routine to facilitate normal movements. Although the
sample was small in these feasibility and initial efficacy studies, there were clear positive
child motor outcomes and family satisfaction at the end of 12 weeks’ intervention
period. 122,123
Routine-Based Early Intervention (RBEI). One trial evaluated intensive family
coaching in goal setting, therapy planning, and applying intervention in daily routines.
This trial compared the intervention group to a standard child-focused care. Children in
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both groups received interventions twice a week for 6 months, and had significant
improvements in goal achievement and functional outcomes. The RBEI group showed a
faster improvement in self-care functions and independence than the control group.124
COPing with and CAring for infants with special needs (COPCA). One trial
evaluated the effect of home-based family coaching over child-focused traditional infant
physiotherapy. Time spent in physiotherapy sessions in the COPCA group was positively
correlated with the motor outcomes. However, the COPCA intervention group had
positive motor outcome scores similar to the control group. The observed insignificant
statistical difference between groups could be due to the small sample size or the fact
that more than half of the children at the end of the study overcame their
developmental delay and did not develop CP.125,126 The long-term outcome of the
COPCA on school-aged children was assessed and no difference was found between the
COCPA and the control group. However, parents in the COPCA group used a trial and
error method, in which parents permitted their children to frequently practice a new
skill until they succeed, more than parents in the control group. 127
Early Detection and Early Diagnosis
The first three years of life have been increasingly recognized as the most critical
period for brain development. The child’s brain is dynamic during these years and goes
through a rapid period of development. The size of the brain doubles after the child’s
first year and reaches about 80% of the adult size by the age of two years. There is a
rapid increase in the number of synapses in the first few years of life that is followed by
fine-tuning and pruning processes that is dependent on early experiences.128 Thus, EI
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must start as early as possible to benefit from the plasticity of the brain during the early
period of development.
To benefit from EI programs, children must be identified early enough to receive
EI. Early detection of motor delays expedites the provision of EI services in the rapid
period of development. Accurate and specific diagnosis assist in the delivery of
diagnostic-specific evidence-based interventions. Thus, developmental monitoring and
screening is recommended by the American Academy of Pediatrics. Providers in
developmental monitoring use their clinical judgment and parent reports to monitor the
children’s developmental progress. Developmental screening is a stricter form of
assessment in which providers use validated tools for early identification. The use of
developmental monitoring and screening together increases the chance of early
identification.129
Engaging families in all aspects of their children’s development in family-centered
care practice facilitate early detection and intervention. Studies show that parental
concern is a valuable screening tool that can be used for early detection of
developmental delays. Parental concerns related to motor development aided in the
detection of motor delays.130 However, identification of delays based on parent report
and providers’ clinical judgment is not enough to provide ideal interventions.130 It is
critical for child health care providers to complement clinical judgment, birth history, and
parental reports with standardized tools to make an accurate early diagnosis.129
Developmental delay encompasses a wide group of disabilities and diagnosis that
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requires different screening and assessment tools. Early detection of certain disabilities
such as Down syndrome can be made from birth. Other disabilities such as CP can be
diagnosed within the child’s first 5 months of life.19 PTs and OTs collaborate with the
child’s pediatrician and medical team to predict CP in the infancy period. Strong
evidence recommends early detection of CP using standardized assessment tools in
infancy to provide appropriate interventions as early as possible. To predict the risk of CP
before the age of 5 months, the General Movement Assessment can be used with a 98%
sensitivity in combination with the results of the neonatal Magnetic Resonance Imaging
(MRI).19 After the age of 5 months, the results from the Hammersmith Infant
Neurological Examination (HINE)(90% sensitivity) can be combined with the MRI results
to predict CP. Low income countries are advised to use the HINE to predict CP.19
Although cost-effective and safe standardized assessment tools are available and can be
easily and safely used, children with CP are often diagnosed after their first year of
life.131,132 More research is needed to document the current use of validated
standardized screening tools by child care providers to facilitate early detection of CP.
Delayed diagnosis defers the provision of evidence-informed clinical practice, and may
interfere with parental engagement in the therapy process.133
Unclear diagnosis also restricts the prediction of prognosis. A definitive diagnosis
assists therapists in planning therapy, and in predicting therapy outcomes. In the
American Physical Therapy Association’s published guidelines for patient management,
documentation of prognosis is recommended. 134 However, lack of or delayed diagnosis
may limit the provision and the documentation of an accurate prognosis. Parents
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expressed their need for prognostic information to guide them in planning the future.
Thus, early accurate diagnosis that is guided by standardized tools, clinical judgment,
and parent reports is essential in providing evidence-based family-centered intervention.
Coaching Families in Early Intervention
There are several definitions of coaching and most of these definitions refer to
coaching as a process used by the coach to enable the coachee to acquire new skills, use
or improve existing skills, and promote their ability to self-direct, problem solve, and
grow.20 In family coaching, therapists promote the families’ performance and
competence to support their child’s well-being and development. Coaching is an
example of participatory help-giving practices that forms the foundation for familycentered care practices. Parental coaching is a recommended strategy that is used EI to
enhance the parents’ ability to improve their child’s acquisition of skills and
generalization of the acquired skills. 11,20,21 Coaching has been increasingly recognized as
an approach used by educators and therapists in EI to improve speech and literacy
proficiencies, 135,136 reduce conduct disorders 137, and improve motor outcomes.11
Empirical evidence supporting coaching for children with disabilities
The coaching paradigm has been used by professionals in early childhood
settings to strengthen the family’s capacity to meet their child’s needs. Although there is
no consensus on the most effective components of coaching, consistencies on key
characteristics of coaching have been seen across studies.
In 2011, Rush and Sheldon20 identified five characteristics of coaching based on
an extensive literature review of coaching methods across fields and professions; joint
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planning, observation, practice, reflection, and feedback. Joint planning refers to a
mutual agreement between the coach and the coachee on the activities or strategies
that will be practiced during and in-between therapy visits. The purpose of joint
planning is to increase family’s participation and engagement in and outside of therapy.
Observation refers to the coachee observing the coach while practicing a new strategy
or activity and vice versa. The parent observes the therapist to learn or discuss the
application of a new skill, activity, strategy or idea, and the therapist observes the parent
practicing to reflect on the parent’s application and provide appropriate feedback.
Practice refers to giving an opportunity for the coachee to practice in real life situations.
The parent practices the newly learned strategy using all the information received and
discussed with the therapist. In reflection, the therapist and the parent analyze the
implemented strategies and think of techniques to refine and modify these strategies to
reach the desired outcome. Feedback is provided by the coach to the coachee regarding
the actions implemented by the coachee and the information obtained from the
coachee. Feedback is provided to the parent to expand their knowledge about related
evidence-based practices. Some EI providers are currently receiving or have received
the Coaching in Early Intervention Training and Mentorship Program (CEITMP) to
implement these five characteristics of coaching. However, the degree of
implementation of these techniques by providers is unclear.
In a review of parent training practices, Barton and Fettig 50 reported that
performance-based feedback, modeling, and opportunities for practice are the three
most commonly used methods to train parents of young children with disabilities. They
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also found that only a few studies assessed parents maintained use of the intervention.
That indicates that the influence of these coaching strategies on the parents’ adherence
and continuous implementation of intervention strategies is not fully investigated.
There is limited evidence to guide decision-making regarding the amount of
coaching required to improve parent adherence to home activities. Coaching parents to
embed activities in daily routine for 20-90 minutes’ weekly could promote parents’ and
children’s outcomes.138 In addition, GAME, SPEEDI and COPCA all are intervention
methods that included some type of parental coaching to assist parents in implementing
activities by using positive feedback, joint planning, modeling, naturalistic and written
instructions. Theses interventions were correlated with enhanced motor outcomes in
children with or at risk for motor delays. 11,43,139,140 However, not all of these
interventions used the same type of coaching and the observed positive outcomes may
be due to factors other than coaching. Brian and Taunton63 support the use of direct,
structured, and step by step instructions, and use of consistent reflection and feedback
to teach novice learners to provide motor interventions. Coaching parents of young
children with disabilities has been associated with improved parents’ capacity for
reflection, and self-evaluation which may enhance their engagement in service delivery
and increase their implementation of home activities.141 A recent systematic review that
investigated the application of coaching practices in EI program included 18 studies, five
of which were randomized controlled trials. This review revealed an inconsistent
definition and application of coaching practices and a limited measure of parents’ selfefficacy or competency across studies that used coaching in intervention.142 The result of
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this review verifies the need for more studies to investigate the relationship between
coaching and parents’ outcomes.
Two recent studies examined the providers’ implementation of coaching
practices in EI.143,144 Findings showed that EI professionals in one state in the Midwest,
valued coaching practices. The providers reported the benefits of coaching on
empowering the families and increasing their participation in their children’s therapy.
The providers also reported that some coaching practices are used more often than
others. In New Hampshire, parents reported that some coaching practices such as
observation was less often used by providers than other coaching practices. These
studies showed that practitioners’ training on the application of coaching is needed to
improve the implementation of all coaching practices. Parents stated that coaching
practices were frequently implemented by EI providers.143 However, parents’
implementation of the practiced activities during coaching outside of the therapy
sessions was not reported. More research is needed to identify the relationship between
parents’ perception on the application of coaching practices and their application of the
learned activities outside of the therapy sessions.
Family-Provided Home Activities for Young Children with Delayed Motor Development
Neuroplastic changes during early childhood is induced through active, frequent,
and intensive practice. However, repetitive practice cannot be obtained through weekly
or monthly provision of professionally delivered therapy.145 Thus, PTs and OTs provide
families of children with delayed motor development home activity programs to practice
with their children between therapy sessions to increase the intensity of the motor
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training. In the family-centered care model, instead of prescribing a strict home activity
program to the families, therapists coach families to actively participate in planning and
delivering the home activities. Families can use these home activities to enhance their
child’s motor learning using naturally occurring activities in the children’s natural
environment, which is a key for effective learning and generalization.140 Several terms
have been used by researchers and professionals to refer to professionals or parents
providing the child with an individualized systematic and intentional training according
to the child’s learning abilities and needs. Some of these terms are; embedded learning
opportunities, everyday natural learning opportunities, naturalistic instructions,
naturalistic teaching, home programs, home exercise program, home rehabilitation
therapy, daily interventions to provide developmentally supportive opportunities, and
instructional practices.11,43,92,145-148 Home activities and home activity programs will be
used in this chapter and the following chapters to refer to these activities. These terms
were used because they were the most common terms used by researchers and
practitioners to refer to activities provided by parents in family-centered care. Parents of
children with disabilities consider home activities a fundamental element of therapy that
improves their competency in caring for and advancing their children’s development. 149
Effectiveness of Family Provided Home Activities
To ensure the effectiveness of caregiver-provided home activities for children
with disabilities, Novak and Berry145 advised therapists to coach parents in implementing
a program that involves evidence-based interventions tailored according to the parents’
preferences. Nevertheless, the method of coaching was not specified. In the family42

centered care philosophy, the family’s competency is enhanced to expose their children
to daily learning opportunities. In pediatric rehabilitation, therapists coach the family to
promote their child’s functioning through repeated participation in activities that
support development. Family-centered practices provided by PTs and OTs focus on
empowering the parents to apply individualized home activities as a part of their daily
routine rather than pressuring them to follow a redundant list of exercises. Recent
evidence suggests that PTs and OTs should design home activities based on the family’s
goals, child’s assets, home environment and daily routines. Therapists are not advised to
use the term “noncompliance” to represent lack of adherence to the home program
because parents may not purposefully desire to disregard the therapists
recommendations. 150 Instead, therapists are encouraged to investigate the reasons
behind the parents’ lack of adherence and design individualized home activities.
Free play must be combined with an enriched environment to facilitate mastery
of fundamental motor skills such as locomotor and object control skills. Expert-led
structured play resulted in more motor gains than the novice-led ones.63 Thus, it is
empirical to understand the most effective type of coaching needed to assist parents
become experts in supporting their children’s motor development.
Dosage. The association between the intensity and the frequency of therapy on
motor outcomes have been demonstrated in studies of young and older children with
motor disabilities.61 The total duration of therapy provided by therapists or parents
seem to be correlated with improved motor outcomes in young children with motor
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delays. High intensity treadmill training increased stepping frequency more than low
intensity treadmill training in children with Down syndrome.151 Intensive occupational
therapy enhanced the performance of activities of daily living more than less intensive
therapy in children with CP.152 Although generally intensive therapy is associated with
better outcomes, the exact amount of daily practice needed to achieve motor success
varies from one study to another. Studies show that improvement in the child motor
outcomes is more likely observed after daily practice of motivating activities for at least
20 minutes.153 This was supported in the SPEEDI intervention in which parents of infants
at risk for motor delays implemented daily home activities for 20 minutes each day.
Novak, Cusick and Lannin 146 provided evidence for OTs to advise families of children
with motor delays to apply home activities for an average of 16.5 minutes per session 17
times per month. On the other hand, parents of infants with motor delays in the GAME
intervention, in which favorable motor outcomes were observed, implemented home
activities for approximately 47 minutes each day.11 A recent study by Storvold and
colleagues 154 showed that the only intervention factor that was correlated with greater
gross motor progress was intensive training of children. Most of these interventions
along with other family-centered care interventions provided for young children with
disabilities recommended training parents on using embedded learning opportunities in
daily routines to ensure repetitive practice of child initiated activities. Embedding
activities in daily routines not only ensures a sustained practice of activities throughout
the day but also reduces the burden on the family that could result from allocating a
specific time daily to perform the activities or disrupt the family schedule.
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Adherence. Despite the advocacy for family involvement in the intervention plan,
low levels of adherence to the home activities are documented in the rehabilitation
literature.155,156 Efficacy of home activities for children with disabilities depends on the
parents’ adherence to the home activities.49,50 There is some evidence in the literature
to suggest that high parental adherence to home activities demonstrates positive effects
on the children’s motor outcomes. 157,158 In a recent review, Gorgon 49 examined the
effectiveness of caregiver-provided physical therapy home programs for children with
motor delay. The review revealed that there is an inconclusive evidence supporting the
effectiveness of interventions provided by parents and there is a need for studies that
measure parents’ implementation of home activities.
D’Arrigo and colleagues159 indicated there is lack of comprehensive,
psychometrically sound measure of in and out- of session parent engagement. Families’
adherence to the implementation of home activities in studies was usually assessed
through parents self-reported adherence in an activity booklet.11,43 In other studies,
parents of young children with developmental disabilities were asked about their overall
implementation of home activities to determine their adherence. Parents’ low education
level and socioeconomic factors were associated with lower adherence in Israel and
India.95,160 However, in Turkey and Spain educational status and income level did not
predict better adherence.147,161 Parents of children with disabilities stated that the
following factors impeded their implementation of home activities: lack of feedback,
lack of written instructions, lack of motivation, difficulty in allocating time for
recommended activities, unclear relationship between recommended activities and
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identified functional goals, and provision of interventions in clinics rather than the
children’s natural environment.162,163 Parents stated that the therapist’s coaching style
and the usage of naturalistic instructions (teaching parents strategies to enhance their
children’s learning during naturally occurring activities 140) promoted their adherence to
the provided home activities. 162,164 Factors associated with higher levels of adherence to
home-based training in older children with motor delays included provision of clear
descriptions of a few simple activities, positive feedback, diaries to document the
numbers of practiced activities daily, and high parental sense of competence.139 Limited
improvements of children’s motor outcomes were apparent when the caregivers were
not provided with proper feedback and training to apply the home training program. 165
EI organization systems in the US instruct therapists to provide families of children with
disabilities with practices that are family-centered to empower families and maximize
their involvement in supporting their children’s development. Nevertheless, even with
the provision of family-centered practices, adherence to the home activities continues to
be an issue affecting the outcome of therapy. There is an urgent need for studies to
identify the components of family-centered practices that are correlated with better
adherence.
Summary
Family-centered EI services provided by PTs and OTs are vital for young children
with delayed motor development. More studies are needed to understand the type,
frequency and focus of the provided services to address any gaps and improve service
delivery. Advances in the involvement of the family in planning and delivering therapy
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services have been seen in the past couple of decades. Family coaching and education
has been introduced to the field of pediatric rehabilitation to build the families
knowledge, and increase their participation in their children’s therapy plan. Although
coaching has been associated with enhanced parent satisfaction, there is lack of
evidence correlating characteristics of coaching to enhanced parental implementation
of intervention strategies.
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CHAPTER 3. Study 1: Early Intervention Therapy Services for Infants with or at Risk for
Cerebral Palsy
The content of the chapter is not available due to Wolters Kluwer’s copyright
restrictions. For full text please refer to: Gmmash AS, Effgen SK. Early Intervention
Therapy Services for Infants with or at Risk for Cerebral Palsy. Pediatr Phys Ther.
2019;31(3):242-249.
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CHAPTER 4. : Challenges Faced by Therapists Providing Services for Infants with or At risk
For Cerebral Palsy
The content of the chapter is not available due to Wolters Kluwer’s copyright
restrictions. For full text please refer to the following: Gmmash AS, Effgen SK, Goldey K.
Challenges Faced by Therapists Providing Services for Infants with or at risk For Cerebral
Palsy. Pediatr Phys Ther. 2020;32(2):88-96.
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CHAPTER 5. : Adherence to Home Activities for Young Children with Delayed Motor
Development in Early Intervention
Evidence supporting motor early interventions (EI) for young children with
delayed motor development has increased over the past few decades.11,43,116,123,153 Early
physical and occupational therapy help young children with delayed motor development
achieve motor milestones and induce neuroplastic changes in the brain during sensitive
periods of development. Understanding dosage and type of physical and occupational
therapy received in the first few years of life is critical in assisting young children with
motor delays reach their highest motor potentials.18,37,42 Attaining major motor skills,
such as sitting, standing, and walking, occur during the first year of life, and a delay in
the attainment of these skills could limit their participation in daily activities.58,166
Achievement of motor milestones in early life promotes the children’s ability to explore
the environment in different settings and influences their cognitive development.94,167,168
Typically developing children learn through varied daily practice of functional activities,
free play, and interaction with their caregivers.94 Repeated daily practice of functional
activities accompanied by progression of the task complexity are significant to generalize
learning to various environments.169,170 Families play a critical role in providing their
young children with enriched experiences and daily opportunities for repeated and
varied practice to support their children’s development.
Family-centered care is a model that emphasizes the family’s paramount impact
on their children’s health and development.7 Family-centered care models are now
considered the standard of care in EI and in pediatric rehabilitation.171 A federal law, Part
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C of the Individual with Disabilities Education Improvement Act (IDEA), provides EI
services for infants and toddlers (birth- 3 years of age) with or at risk for disabilities in
the United States (US).16 In EI programs, service providers collaborate with the family to
design and implement an Individualized Family Service Plan (IFSP).16 Physical therapists
(PTs) and Occupational therapists (OTs) in EI often advise families on how to provide
home activities to intensify the children’s exposure to repeated learning opportunities in
their natural environment. In family-centered-care models, the terms embedded
activities and embedded learning opportunities are usually used to refer to activities
incorporated by parents or others during daily routines in the children’s natural
environment to amplify their functional development. However, “home programs” or
“home activities” are commonly used term by researchers and clinicians to refer to
interventions developed collaboratively by therapists and parents to promote the
children’s function and participation.11,49,146,172 The term “home activities” will be used
throughout this chapter to refer to the intersession home programs and activities
designed by the therapists and the family to support the children’s development outside
of the therapy environments. Despite the advocacy for parental involvement in the
intervention plan, low levels of adherence to the home activities are reported in the
pediatric rehabilitation literature. 155,156,160 Some evidence suggests that high parental
adherence to home activities demonstrates positive effects on the children’s motor
outcomes. 157,158 Therapists are advised to coach parents in providing evidence-based
programs tailored to address the parents’ individual learning needs to increase parental
adherence and ensure effective implementation of home activities.145 The current
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evidence supports the use of the following activities to induce neuroplasticity and
development: 1. Activities practiced in the child’s natural environment; 2. Activities that
encourage variability of practice; 3. Intense repetitions of activities; 4. Activities with the
right amount of challenge to allow for success; and 5. Activities that aim at optimizing
enjoyment.11,117,173,174
Parental coaching is a known strategy used to enhance the parents’ competence
in providing repeated opportunities to improve their children’s acquisition and
generalization of skills. 11,20,21 Coaching has been used by therapists and researchers in EI
to improve motor outcomes.11 Rush and Sheldon20 defined five characteristics of
coaching that have been repeatedly used in early childhood programs: joint planning,
observation, practice, reflection, and feedback. In joint planning, the therapist and the
parent collaboratively plan the in-session and out of session activities, review the
implementation of activities, and design the treatment plan. There are two types of
observations in coaching, therapist observing the parent for later reflection and parent
observing therapist’s demonstration of activities. In practice, the therapist encourages
the parent to practice the activities learned during the therapy session. In reflection, the
therapist asks parents questions to promote their problem-solving skills and evaluate
their learning. Finally, feedback is provided to the parent by either giving specific
performance-based feedback or by sharing information to build the parents’ knowledge,
confidence and capacity.
Rush and Sheldon’s five coaching practices have been widely used by providers
and researchers working in the field of EI.20 In a recent systematic review by Novak and
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colleagues, they identified home programs as an effective occupational therapy pediatric
intervention to promote children’s motor and functional outcomes.117 Coaching was also
identified as an effective intervention in promoting parents’ outcomes.117 However, the
effect of coaching on motor outcomes and the type of effective coaching practices was
undetermined.49 Kemp and Turnbull indicated that coaching parents in the children’s
natural environment using joint planning and naturalistic instructions weekly for 20-90
minutes enhanced parents’ satisfaction and children’s developmental outcomes.138
Although the evidence is still emerging, some studies demonstrated that coaching
parents to implement home activities using positive feedback, joint planning, modeling,
naturalistic, and written instructions were associated with enhanced motor outcomes in
children with disabilities. 11,43,139,140 However, the relationship between practices of
coaching and parental adherence and competence in performing home activities is not
fully explored. Coaching is an integral part of family-centered practices that might have a
major impact on adherence. More research is needed to identify the current application
of coaching practices associated with parental adherence. Thus, the purpose of this
study was to explore the parents’ perception of the application of coaching practices by
PTs and OTs, providing EI services for young children with delayed motor development. A
second purpose of the study was to identify factors associated with parental adherence.
The word parent will be used throughout this chapter to refer to the primary caregiver
of the child. The following questions will be addressed:
Research Question 1: What is the relationship between coaching practices and
parental adherence to home activities?
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Research Question 2: What is the relationship between the characteristics of EI
and parental adherence to home activities?
Research Question 3: What is the relationship between the characteristics of
home activities and parental adherence to home activities?
Research Question 4: What are the reasons that could prevent parents from
applying home activities?
Research Question 5: How many coaching practices are applied by PTs and OTs
based on parents’ perceptions?
Methods
Participants and Procedures
A cross-sectional survey was used to explore the application of early childhood
coaching practices and parents’ adherence to home activities for young children with
delayed motor development in EI. Ethical approval was obtained from the University of
Kentucky’ Institutional Review Board prior to data collection. Families were recruited
through fliers placed on campus and in the surrounding community and region,
outpatient clinics and area facilities, and businesses (appendix A). Parents and families of
young children with delayed motor development were also recruited through social
media, including posting the study flier in parents’ groups, forums, and Facebook pages,
shared topics, resources, and support groups for families of young children with
disabilities. These groups included Critically Loved, A Different Dream for My Child,
Cerebral Palsy Family Network, CPParent, Complex Child Magazine, Special Needs
Parents, Pediatric Physical Therapy Group, and Pediatric Occupational Therapy Group.
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The study flier was also posted in the newsletter of the American Physical Therapy
Association, Academy of Pediatric Physical Therapy, Early Intervention Special Interest
Group, emailed to PTs and OTs across the nation, and shared with therapists in
conferences through a direct invitation to share with eligible parents. Outpatient clinics,
organizations, and foundations such as the LuMind IDSC Foundation and Down
Syndrome Association of Central Kentucky also posted the study flier with the survey link
in their social media pages. The participants’ autonomy was assured by explaining in the
survey’s cover page that responses to the survey were anonymous, their participation
was voluntary, and they could skip any questions or discontinue at any time. The
inclusion criteria for the study were: the participant must be the child’s primary
caregiver/guardian; their child must have/had a delayed motor development such as but
not limited to CP or Down syndrome; and their child was currently receiving or have
received EI services from a PT and OT before the age of 3 years in the US. To minimize
the effect of recall bias, only parents of children who have received EI in the past 5 years
were included in the survey.175
Survey Instrument Development
Validity and Reliability
In 2016, 89% of the US population had a smartphone or a computer, and at least
81% of the whole population were internet users.176 Thus, online and web-based surveys
are valuable tools repeatedly used for data collection to reach parents and professionals
in health research.172,177,178 Web-based surveys offer a range of advantages over paperbased surveys. These advantages include: inexpensive method of data collection, speed

55

of delivery, easy to complete, provide access to a diverse group of participants, survey
questions can be tailored based on the participants' previous responses, have fewer
errors from manually inputting the data, have lower social desirability biases, and
increases perceived sense of self-disclosure and anonymity.177,179,180 Despite the
documented benefits of web-based surveys, there are some challenges and limitations
to online data collection. The following evidence-based strategies were applied to
increase the response rate and the quality of the results: 1. survey length was under 10
minutes, 2. bar showed progression of the survey 3. multiple reminders to complete the
survey 4. respondents could not take the survey more than once from the same browser
5. screening questions to minimize the effect of identity fraud, 6. URL in the email and
the flier to immediately direct participants to the survey, 7. prizes, which have been
associated with superior data quality, complete responses, and higher response rate, 8.
balanced scales to avoid acquiescence response bias, 9. randomized order of answers to
questions that included nominal variables to minimize order biases, and 10. mixed the
direction of wordings to limit response bias and socially desirable answers. 177,180-182
The general principles of ethical practice in online research studies that involve
autonomy, beneficence, and justice were followed by 1. collecting the participants’
responses through an anonymous survey link, 2. including a statement that specified
that the participation is voluntary and they can skip any question or end the survey at
any time, and 3. explaining the purpose and the benefits of the survey before starting
the survey.
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Pilot testing. The survey was developed after a literature review of coaching
practices and factors related to parental adherence to home activities. Face and content
validity were evaluated by PTs and OTs with experience in working with young children
with delayed motor development in EI.183,184 Eight PTs and three OTs assessed the survey
for importance, clarity, wording, and content of the questions. The therapists were also
asked to assign a number from 0 to 2 to each question in the survey, 0 represented
questions that had no importance, and 2 represented questions that had great
importance and should be included in the final instrument. Therapists were also asked
to answer the following questions: “Does the survey item seem like an accurate measure
of factors affecting the implementation of home activities?” and, “Does the survey item
cover all the factors that could seem to affect the parents’ implementation of home
activities in EI?”. All therapists agreed that the items were overall clear, cover an
important topic, and the content of the survey was appropriate. Some of the therapists
had suggestions related to wording, and others suggested increasing the emphasis on
the parents' overall active participation. The therapists’ feedback was carefully
examined, questions that had a score of 0 from more than 2 therapists were removed,
and questions that had a score of 1 were carefully reviewed for purpose and
significance. The original survey included 61 questions and was shortened to 54 content
questions to maintain the duration of the survey to under 15 minutes.
The questions were also reviewed by parents of children with disabilities. Twelve
parents reviewed the survey and indicated their level of agreement with the following
statements: 1. I was able to understand all questions in section 1 (screening questions)
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without a problem, 2. I was able to understand all questions in section 2 (application of
coaching practices) without a problem, 3. I was able to understand all questions in
section 3 (Implementation of the home activities) without a problem, 4. I was able to
understand all the questions in section 4 (parent demographic) without a problem, 5. I
was able to understand all the questions in section 5 (open-ended questions) without a
problem. The parents were also asked to indicate the number of question(s) that
was/were not clear, the length of the survey, the importance of the survey, the most
important things to them in EI, and if they would like to change anything in EI.
Six parents had a child with Down Syndrome, and the remaining parents had
children with different disabilities, such as global developmental delay and 22Q11.2
deletion syndrome. The native language of the parents was English, except two parents
were Spanish speakers but were able to read and write in English. Most of the parents
stated that the survey took them 8-15 minutes to complete, and they stated that the
length of the survey was appropriate, but they recommended not to add any more
questions or make it longer. All of the parents either strongly agreed, agreed, or slightly
agreed that 90% of the questions were clear. The questions that were not clear did not
include inclusive answer options, and the survey questions were adjusted according to
the parents’ suggestions by adding others and not applicable options to some questions.
All of the parents agreed that the survey questions covered an important topic to them
as parents of children with delayed motor development.
Some of the parents’ quotes related to their priorities in EI included: "Making it
easier for parents to do the therapy at home, maybe better training for parents," “Being
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recognized as the “expert” in understanding and knowing my child," and "If our
therapists hadn't wanted my involvement we wouldn't have continued with EI." Parents
also explained that the most challenging part in EI is follow-up at home “Continuing the
therapy when the therapist goes home. I had problems doing the right therapy and
getting my child to cooperate” “It always feels like our therapists want to do more/stay
longer but are constrained by time limits”, “I wish there was more one on one time with
the parent to discuss therapy ideas”, and “You want your child to maximize the time they
are given and the therapist going over stuff and conversing during therapy takes away
from the intervention time." The parents’ feedback on the survey questions was positive
and confirmed the importance of the purpose of the study, and their suggestions were
incorporated.
Final Instrument
The final survey included five sections: screening questions, coaching questions,
home activities questions, parent demographics questions, and open-ended questions
(Appendix B). The screening questions included six questions asking the participants: if
they were the child’s primary guardian, if their child had received state-provided EI
services, if their child received EI before the age of 3 years, when did their
child first receive EI services, if they received physical and occupational therapy, and how
long their child has received EI services? The purpose of screening questions was to
ensure that all respondents are eligible to participate in the study and to avoid wasting
the respondents’ time if they were not eligible. Parents were then asked to complete the
rest of the survey based on their experience with the provider (PT or OT) who delivered
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more therapy visits. The next section included seven questions related to the child’s
diagnosis, the frequency, and the location of physical therapy and occupational therapy
services. In the coaching section, parents were asked to indicate their level of agreement
or disagreement with 12 items related to the application of coaching practices. In the
home activities section, the parents were first asked if their therapist provides/provided
them with home activities. If they selected "yes," they could respond to five questions
about their overall experience with coaching and home activities and rate their level of
agreement or disagreement in 13 sub-questions related to adherence and characteristics
of home activities. Before the parents were asked about home activities, the following
definition was provided: any exercises, movements, general activities, sensory strategies,
behavioral activities, daily activities, or specific activities your child’s therapists advised
you to do between treatment visits to support your child’s development.
Independent Variables
The independent variables included the five coaching practices, number of
therapy visits, location of therapy visits, and duration of EI. The five coaching practices
included: 1. Joint planning: therapist and the parent collaboratively planned the
activities to be practiced during and in-between treatment visits and reviewed the
application of home activities between treatment visits; 2. Observation: The therapist
observed parents while they performed the activities , and encouraged parents to watch
the therapist perform these activities; 3. Practice: therapists encouraged parents to
practice every new activity during the therapy session; 4. Reflection: therapists used
reflection to enable parents to problem solve, assess, and alter their own strategies to
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reach the desired outcomes; 5. Feedback: therapists provided parents with positive
comments if they were performing the activity correctly, and provided them with
information to promote the parents’ confidence in supporting their child’s development
outside of therapy; and 6. Amount of time spent by the therapist in coaching.
Characteristics of home activities included: enjoyable activities, appropriate for the
home environment and daily routines, appropriate challenge, activities that support
variable practice, repeated daily practice, inclusion of the rest of the family to support
the child’s development, and educating parents about the recommended amount of
time to practice. The participants’ self-efficacy was assessed in one question that asked
about the parents’ confidence in doing all the home activities; this question was
previously used to assess parents’ self-efficacy and older adults’ self-efficacy in other
studies.185,186
Dependent Variable
The dependent variable was adherence to home activities. There is a lack of
validated measures that assess parent out-of-session adherence to home activities.159
Short questionnaires that included at least a five-point Likert scale were used previously
to assess adherence to medications and home programs.183,185 In the current study,
three questions were included to measure the participants’ overall reported adherence
to home activities: “Please indicate how much do you agree or disagree with the
following statements: I'm able to do all of the home activities, I'm able to do the home
activities for the recommended amount of time, and I'm able to do all of the home
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activities during daily routines”. These questions provided an overview of the
participants’ self-reported adherence to home activities.
Data Analysis
Descriptive statistics were used for data analysis to calculate percentages to
describe the child and parent’s characteristics, characteristics of home activities,
characteristics of received EI, application of coaching practices, and parents level of
adherence. According to Green’s (1991) formula and rule of thumb, the minimal sample
size required was 202. Shapiro-Wilk test was used to assess normality, and it was greater
than 0.05. Thus, non-parametric bivariate correlations were computed to examine the
extent of association between the five coaching practices and characteristics of home
activities to overall adherence and to test for a significant relationship (p < 0.05) with
overall adherence. Chi-square test was used to assess the associations between overall
adherence and the nominal variables. Percentages were based on the number of
families responding to each item.
Results
Parents’ Demographics and Children’s Diagnosis
There were 720 parents who accessed the survey link, read the cover page, and
agreed to participate in the survey. Four hundred forty-six respondents from 48 states
and Washington D.C. (northeast (14%), midwest (32%), south (38%), west (16%)) met
the eligibility criteria and were included in the analysis (see Figure 5.1). Most of the
participants were mothers, between the ages of 26-35 years, married or in a domestic
partnership, had some college education, and were employed for wages. The majority of
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the children received EI services before the age of 6 months due to delayed motor
development. Table 1 includes a description of the participants’ and the children’s
demographic information.

Figure 5.1 Process of inclusion and exclusion of participants in the analysis.
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Table 5.1 Parent and Child Demographics
Parent demographics
Relationship to the child
Mother
Foster mother
Grandmother
Father
Legal guardian
Age
19-25
26-35
36-45
45-65
Marital status
Single never married
Married/domestic
partnership
Divorced
Widowed
Separated
Education level
Nursery school to 8th grade
Some high-school no
diploma
High school graduate
Some college credit, no
degree
Associates degree
Bachelor degree
Master’s degree
Doctoral degree
Employment status
Employed for wages
Self-employed

N (%)

Stay at home
parent/homemaker
Student
Out of work/retired
Military

147 (40)

347 (94)
4 (1)
8 (2)
6 (2)
4 (1)
19 (5)
185 (50)
139 (38)
26 (7)
31 (11)
236 (84)
7
3
3

(2)
(1)
(1)

1
6

(.3)
(2)

42 (11)
84 (23)
49
92
74
21

(13)
(25)
(20)
(6)

178 (48)
21 (6)

10 (3)
11 (3)
1 (.3)

Child demographics
N (%)
Received state-provided Early Intervention
Yes
433 (97)
No
13 (3)
Age Started to receive EI
Between 0-5 months of age
175 (39)
Between 6-12 months of age
164 (37)
Between 13-18 months of age
66 (15)
Between 19-24 months of age
25 (6)
Between 25-36 months of age
16 (4)
Duration of EI received
Between 1-11 months
65 (15)
1 year
60 (13)
2 year
74 (17)
More than 2 years
247 (55)
Year received EI
In the past year
In the past 2 years
In the past 3 years
In the past 4 years
In the past 5 years

106 (24)
119 (27)
90 (20)
60 (13)
71 (16)

Primary reason child received Early Intervention
Delayed motor development or at
153 (34)
risk for delayed motor
development
Cerebral palsy or at risk for cerebral 95 (21)
palsy
Down syndrome
Global developmental delay
Physical disability
Chromosomal, genetic or brain
disorders
Language delay/feeding problems

82 (18)
28 (6)
26 (6)
26 (6)

Prematurity

8 (2)

Autism spectrum disorder/ sensory
issues

5 (1)
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23 (5)

Physical and Occupational Therapy
Fourteen percent of the children received only physical therapy, 10% of the
children received only occupational therapy, and 76% of children received both physical
therapy and occupational therapy. Seventy-seven percent of the participants chose to
complete the survey items based on their experience with physical therapy, and 23% of
the participants chose to complete the survey items based on their experience with
occupational therapy.
Frequency and Location of Services
Most of the parents reported that their children received physical therapy (63%)
and occupational therapy (64%) EI services in the home environment. This was followed
by outpatient clinics for physical therapy (22%) and occupational therapy sessions (20%).
Ten percent of the participants received physical and occupational therapy in daycare or
school settings. The rest of the participants stated receiving physical therapy and
occupational therapy services in both outpatient clinics and home environments or in
other community-based settings. There was no statistically significant difference in the
location of services between PTs and OTs.
There was a statistically significant difference in the frequency of visits received
from PTs vs. OTs (p<.05). The majority of the parents (54%) stated that their children
received physical therapy once a week, followed by more than once a week (22%), two
times a month (16%), once a month (6%) or less than once a month (2%). Parents (48%)
stated that their children received occupational therapy once a week, followed by two
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times a month (22%), more than once a week (19%), once a month (7%) or less than
once a month (4%).
Regional Differences
The location and the frequency of services were significantly different between
the four different regions of the US p<.05. The frequency of physical therapy and
occupational therapy sessions per month was the highest in the Northeastern (NE)
region (Figure 5.2).
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Figure 5.2 Frequency and location of services by region as defined by the United States
Census Bureau. Distribution of participants by region as defined by US Census
Bureau. Northeastern region included Connecticut, Maine, Massachusetts, New
Hampshire, New Jersey, New York, Pennsylvania, Rhode Island, and Vermont.
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Midwestern region included Illinois, Indiana, Iowa, Kansas, Michigan, Minnesota,
Missouri, Nebraska, North Dakota, Ohio, South Dakota, and Wisconsin. Southern
region included Alabama, Arkansas, Delaware, District of Columbia, Florida,
Georgia, Kentucky, Louisiana, Maryland, Mississippi, North Carolina, Oklahoma,
South Carolina, Tennessee, Texas, Virginia, and West Virginia. Western region
included Alaska, Arizona, California, Colorado, Hawaii, Idaho, Montana, Nevada,
New Mexico, Oregon, Utah, Washington, and Wyoming.
Adherence to Home Activities
The mean of the participants' responses to the three adherence questions was
calculated to compute the participants' overall level of adherence (1-2= poor, 3-4=fair,
and 5-6=good adherence). Five percent of parents reported that the therapists did not
provide them with home activities or advise them to provide their children with daily
opportunities to practice activities to support their children’s development. Parents
adhered significantly more to all activities provided by PTs more than to activities
provided by OTs X2=13.1, P <.05. There was no significant difference between PTs and
OTs in relation to adherence to daily routines, suggested amount of time, or overall
adherence. Overall, parents reported adherence was high; see Figure 5.3 for different
types of adherence.
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Figure 5.3 Parents’ reported adherence to home activities.

Application of Coaching Practices
There was no statistically significant difference between PTs and OTs in relation
to the application of coaching practices (p<.05). Thus, the results were combined for
both therapists. The parents’ perception of the therapists’ application of the five
coaching practices indicated that coaching practices had been used sufficiently by PTs
and OTs in EI (Figure 5.4). However, observation was the least coaching practice
implemented by therapists. More than half of the parents (67%) indicated that they
either strongly agree (27%), agree (21%), or slightly agree (19%) that they would like the
therapist to set up therapy goals during joint-planning due to their lack of confidence in
this area. Sixty-four percent of the parents stated that watching the therapist perform
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the activities in front of them was the most helpful teaching technique that assisted
them in applying the home activities (Figure 5.5).
The number of minutes spent by therapists on coaching and giving parents
opportunities to practice the activities was less than 21 minutes per therapy visit, as
reported by most of the parents (60%) (see Figure 5.6). Parents strongly disagreed (3%),
disagreed (17%), or slightly disagreed (18%) that they needed therapists to spend more
time on coaching and teaching (38%), and 63% strongly agreed (22%), agreed (29%) or
slightly agreed (12%). The number of activities applied by parents daily to support their
children's development outside of the therapy sessions was 1-2 activities (12%), 3-4
activities (35%), 5 activities (11%), or 6-7 activities (3%) and more than 7 activities (13%).
Some of these parents (25%) indicated that they do not count the number of activities
as they may incorporate them in their daily routines.
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Figure 5.4 Therapists’ application of the five coaching practices as reported by parents.
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Figure 5.5 Parents reported the most helpful teaching techniques to promote the
application of home activities.
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Figure 5.6 Time spent on coaching by therapists in early intervention as reported by
parents.
Characteristics of Home Activities
More than 85% of the parents agreed that the therapists provided them with
home activities that were appropriate for the home environment, and explained the
importance of repetitive daily practice. Approximately 15-20% of parents did not agree
that the therapists provided them with activities that are appropriate for daily routines,
enjoyed by the child, encouraged collaborative thinking of variable practice, and
included siblings and extended family (see Figure 5.7). Twenty-two percent of the
parents did not agree that therapists provided them with information about the
recommended amount of practice. The home activities that were provided by PTs were
appropriate for daily routines significantly more than the ones provided by OTs X2=15.6
(P<.05).
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Figure 5.7 Characteristics of Home activities
Factors that Impeded Parents’ Implementation of Home Activities
Parents reported the most common reasons that prevented them from
implementing the home activities were that they did not have time to apply the
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activities (32%), forgot to do the home activities (20%), and their children refused to
cooperate at home (17%). Some of the parents’ quotes suggesting a lack of time to apply
the activities included "Life is crazy, and I'm tired," “I have other children who need me
as well. Sometimes it is hard to focus on one child’s needs alone”, “When you have
multiple small children, or in our case twins, it is extremely difficult to work full time and
have intentional activities to work on development. Even when incorporating them into
activities of daily living, the struggle of parenting kids with special needs is often
overwhelming” and “Most days we do them all. If we don’t, it’s due to other private
therapy appointments we need to attend or doctor visits”. Some parents (12%) also
reported that therapists did not train them on applying the activities or did not
individualize the activities to address their child’s specific needs. Parents explained, “I
was not showed how to do most of them, and our county is changing models to be more
hands-off and observational. I do not believe this is in the best interest of all children
because I learned how to provide PT to my son by observing the hands-on techniques of
his therapists”. The parents stated that lack of provision of written instructions (4%),
perceiving that activities were not helpful or would hurt their child (4%), or if the
therapist showed them too many activities (2%) prevented them from implementing the
home activities. Parents (9%) stated that nothing prevented them from doing the
activities, and they do all the activities.
Factors Affecting Parents’ Overall Adherence
Adherence to all activities, adherence to the recommended amount of time, and
adherence to daily routines had a strong positive correlation rs = .6, p < .001. Therefore,
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the correlation between the independent variables with the overall adherence was
assessed. Significant correlations with other types of adherence were reported only if
they were not significantly associated with overall adherence. There was a statistically
significant association between the location of therapy and state-provided EI X2=14.2
p =.01. Most of the parents (74%) who reported receiving state-provided EI had the
services in the home environment or community-based settings as mandated by the law,
while only 30% of parents who did not receive state-provided EI the services were
provided in the home or community-based settings.
Regional Differences
Adherence across different states in the US was not statistically significant
(P=.054). Additionally, adherence between the four regions of the US was not
significantly different. Parents in 13 states reported poor adherence: Alabama,
California, Georgia, Kentucky, Missouri, New Hemisphere, New York, Ohio, Pennsylvania,
Tennessee, Texas, Vermont, and Virginia.
Parent and Child Factors
The location and frequency of services were not significantly correlated with
adherence. Parents' overall adherence and parents’ demographics were not significantly
associated with the following exceptions. Parents with bachelor’s, masters, or doctoral
degrees had significantly higher adherence than parents who did not have a college
degree. The child’s age, diagnosis, whether they received state-provided EI or not, and
the year in which they received EI were not significantly correlated with adherence.
However, there was a significant association between the duration of EI with adherence
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(Table 5.2). Parents’ adherence to all home activities increased with time they received
EI, parents of children who received EI for more than 2 years had the highest adherence.
There was a significant association between the number of activities the parents
performed daily and the overall adherence. Parents with good adherence applied more
activities daily than parents with poor adherence.
Cerebral palsy. Most of the parents reported that the diagnosis of CP or at risk for
CP occurred after the age of 6 months (Figure 5.8). The relationship between the
parents’ overall adherence and the age of CP diagnosis was not statistically significant.
However, there was a significant association between adherence to doing all activities
and the age of CP diagnosis. Parents whose children were diagnosed with CP before the
age of 6 months had the highest adherence. Diagnosis before 6 months of age was
associated with better adherence than diagnosis after 6 months of age. Also, the
association between age at diagnosis and onset of EI services was significant X2=15.2
p<.01. Most (91%) of the children who received a diagnosis before the age of 12 months
of age received EI before 12 months, and 47% of the children who were diagnosed after
12 months of age received EI before the diagnosis. Children who received EI due to a
diagnosis of CP or at risk for CP received significantly more physical therapy sessions
than children who received EI due to other diagnoses X2 =6.1 p<.05.
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Figure 5.8 Children’s age at the time of diagnosis of or at risk for cerebral palsy.
Coaching and Home Activities
Overall adherence was positively correlated with all coaching practices and the
number of minutes the therapists spent on coaching. Therapists encouraged parents to
provide repeated natural learning opportunities through inclusion of the child’s sibling
and extended family; collaborative identification of a variety of ideas to elicit variable
practice; provision of home activities that were appropriate for their daily routines,
home environment, enjoyed by the child; and adjusted the difficulty of the activities to
allow for task success and avoid frustration. They were all significantly positively
correlated with overall adherence. Parents' self-efficacy was high; 75 % of parents
agreed, slightly agreed or strongly agreed that they were confident in performing all the
home activities. Parents' self-efficacy had a positive correlation with parents’ overall
adherence (Table 5.2)
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Parents were asked to choose the top general therapy factors that enhanced
their ability to implement home activities. The following factors from most important to
least important were:
1. Therapist teaching strategies to change the home environment/use what is
already available in the home environment to improve the child’s functional
ability (49%).
2. Provision of activities that fit daily routines (42%).
3. Provision of activities that address that child’s specific needs (32%).
4. Provision of written instructions or activity logs (20%).
5. More therapy sessions (18%).
6. Showing parents how to do each activity (15%).
7. Giving parents time to practice each activity (15%).
8. Provision of specific number of activities to practice daily (14%).
9. Provision of few simple activities (13%).
10. Explanation of the benefits of each activity (12%).
11. Provision of information related to the child’s progress in therapy (11%).
12. Reviewing the activities in each visit (9%).
13. Provision of prognostic information about the child’s condition (6%).
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Table 5.2 Significant Correlations with Overall Adherence.
Variables

Adherence
Correlation
Chi square
X2 =29.22
X2=10.82
Spearman
Correlation
.2

Sig(2tailed)
.04
.004
Sig(2tailed)
.000

Observation
Practice
Reflection
Feedback
Number of minutes’ therapists spent on coaching,
teaching, and giving opportunities to practice
Home activities (HA)

.2
.2
.14
.2
.2

.000
.001
.016
.001
.008

Parent’s self-efficacy in the application of HA

.6

.000

HA are enjoyed by the child
HA are appropriate for daily routines
HA are appropriate for the home environment
HA include child’s sibling and extended family
Therapist provides general information related to
recommended practice time for HA
Therapist encourage parent to provide right amount of
challenge
Therapist encourages repetitive practice
Collaborative thinking of a library of ideas to elicit variable
practice

.5
.7
.61
.32
.53

.000
.000
.000
.000
.000

.43

.000

.5
.52

.000
.000

Duration of Early Intervention
Parent’s education
Coaching
Joint planning

Discussion
Home activities are a crucial element of any intervention plan for children with
delayed motor development. In EI, the role of the parents in the delivery of
developmental and therapeutic activities between therapy sessions is critical for child

80

development. Coaching parents in applying these activities is necessary to generalize
needed skills outside of therapy in the child’s natural environment. In family-centered EI,
coaching parents is imperative to promote the parents’ existing knowledge and assist
them in implementing daily activities to optimize child’s outcomes. The results of this
study described the parents’ perceptions of the therapists’ use of coaching practices in
EI and identified associated factors with adherence to home activities for young children
with delayed motor development.
Frequency and Location of Services
Our results showed that the majority of young children with delayed motor
development in EI, whose parents responded to our survey, appear to receive physical
and occupational therapy services at least once a week. Most services were provided in
a home or a community-based setting. This is consistent with what has been reported in
studies examining the application of family-centered EI for children with motor
disabilities.187,188 Parents usually have a more positive experience with home-based than
with clinic-based services.189,190 Provision of EI services in the child’s natural
environment may enhance parents’ ability to integrate the activities in daily life
situations, accommodate their busy schedules, reduce traveling time, reduce the
amount of space and equipment needed in clinics, and promote children’s learning and
generalization of skills.191
There is limited evidence identifying the number of therapy sessions needed to
achieve desirable outcomes for children with delayed motor development. However,
recent evidence showed that coaching sessions provided by PTs and OTs once or twice a
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week was associated with improved parent and children outcomes.11,138 Our results
indicated that the frequency and location of PT and OT services in EI for children with
motor delays are in line with the best available evidence for young children with delayed
motor development. Kemp and Turnbull found that the provision of weekly sessions in
early intervention enhances parental outcomes.138 Most of the parents in our study
received physical therapy or occupational therapy sessions once every week, and the
majority had good adherence.
Differences in the location and the frequency of services were observed between
US regions. This is consistent with regional variations reported by others.25,192 Parents in
the NE region had the highest frequency of therapy sessions than the other US regions.
School-based PTs in the NE recommended more monthly sessions for children with
disabilities than other regions.25 This could indicate that both EI and school-based PTs in
the NE recommended and provided more therapy sessions than other regions.
Additionally, recent trends in child well-being reported that NE states have the highest
state ranking for overall child wellbeing. This could suggest a possible relationship
between the frequency of sessions with the child’s economic status, health, and the
family’s wellbeing.
Differences between Physical and Occupational Therapists
Children received physical therapy more frequently than occupational therapy.
This verifies the results of a previous study that examined the frequency of services for
children with CP.187 Most of the children in our study received EI services due to
developmental delays and motor disabilities that could be the reason why they received
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more physical therapy sessions. Adherence to implementing the home activities in daily
routines or for the recommended amount of time was not significantly different
between PTs and OTs. However, adherence to all home activities was significantly
different between the two disciplines; parents adhered more to home activities
provided by PTs than the ones provided by OTs. It was also reported that home activities
provided by PTs were significantly more appropriate for daily routines than the ones
provided by OTs. This might suggest that inadequate individualization of home activities
to fit the families’ routines could decrease parental adherence. A recent study showed
that OTs experienced challenges in the application of standardized assessment tools and
evidence-based interventions related to home activity programs for children with
disabilities. Time constraints, lack of formal training, and inadequate support limited
their ability to follow the recommended practices related to family-centered home
activities.172 Future training in coaching should guide therapists in using different
strategies to promote parents’ implementation of activities in daily routines. Some of
these strategies could include using evidence-based tools for goal identification;
conducting a thorough assessment of parent’s personal factors, the daily-routines and
the home environment, and spending more time on coaching.
Application of Coaching Practices
PTs and OTs identified coaching and educating parents as the most important
component of EI provided for young children with motor disabilities.188 Our results are
directly in line with these recent findings of frequent use of the coaching practices in
EI.143 This suggests that EI providers in the US are following evidence-based practice in
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coaching parents. The Coaching in Early Intervention Training and Mentorship
Program193 in the US might have contributed to the observed high implementation of
coaching strategies in EI by PTs and OTs. The State Systematic Improvement Plan that is
required by the US Office of Special Education Programs focus on improving the family’s
outcomes in EI by training EI providers to implement the practices of early childhood
coaching. It was previously reported that post-professional training of EI providers is
needed to achieve professional development.194 Our findings support the notion that
formal training influences the implementation of family-centered care practices in
EI.194,195 Our study showed that observation was the least coaching practice applied by
therapists. A recent study also found that therapists did not often observe parents
implementing the activities, especially during daily routines.144 The evidence supports
coaching parents to embed activities in daily routines to promote the children’s
functional outcomes. A thorough routine-based interview could assist therapists in
identifying the distributed routine and schedule home visits during that time to observe
parents and teach them strategies to incorporate the activities in these routines. Since
this may create scheduling problems, therapists could ask parents to video record the
problematic daily routine and show it to the therapists in the subsequent therapy
session.
More than 40% of the parents reported that therapists spent 10 minutes or less
per session on coaching. The typical length of therapy visits is 45 minutes and can range
from 45-60 minutes, depending on the child’s condition. 188,196 Thus, parents’ reports
indicated that less than half of the session is dedicated to coaching. The current
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evidence suggests spending 20-90 minutes weekly on coaching to obtain desirable
children and parents’ outcomes.138 In family-centered care practices, there is an equal
partnership in which therapists empower families through coaching to support their
children’s development outside of therapy.34 However, there are no clear
recommendations on the ideal time that should be allocated for coaching in every
session. Therapists have expressed their struggle with distributing time between
coaching and direct handling.197 More research is needed to provide clear guidelines on
the amount of time that should be spent on coaching and direct handling.
Adherence to Home Activities
Our study revealed that parents’ reported overall adherence was high. Parental
adherence to implementing home activities was higher than their adherence to the
recommended amount of time and in daily routines. Overestimation of adherence has
been reported in previous studies that examined self-reported adherence.162,185 The
majority of the respondents in our study were highly educated, 87% had at least some
college education, including 26% with post-graduate education. They were married and
had high self-efficacy levels, which might have explained their high adherence
levels.160,185 Non-modifiable and modifiable family factors were previously linked with
child wellbeing. Parents' education level, self-efficacy, and marital status were
consistently associated with participation of children with disabilities.5 Participation of
children in life situations is essential for their growth and development. Married, highly
educated parents who have high self-efficacy may adhered more and provided their
children with additional opportunities to practice, which could have increased their
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children’s participation. Adjusting the provided services in EI to reflect the parents’
educational level is necessary to maximize their involvement. Parents are involved in the
development of the IFSP to guide them throughout their journey with EI. The IFSP
should be readable, agreed up on, and understood by the parents. However, IFSPs are
generally not written at or below the recommended 5th-grade level, and usually includes
jargons or incomplete sentences.198 Thus, more time should be devoted to
individualizing therapy starting from the development of the IFSP to coaching parents to
build their confidence in supporting their children’s welfare.
Self-efficacy that represents the patients’ confidence in performing exercises,
activities or taking medications have been consistently associated with better health
outcomes and greater adherence.147,199,200 Our study confirms the findings of others;
parents with high self-efficacy are more likely to be adherent to home activities than
parents with low self-efficacy. Therapists could start by assessing self-efficacy prior to
planning the home activities. Following assessment, strategies could be used to build the
parents’ confidence level if needed to implement the home activities successfully. Some
of these strategies include; breaking down activities, simplifying activities, videorecoding the activities, or pairing parents in group therapy. Verbal persuasion and
patient education can also be used to improve self-efficacy.200 However, education alone
may not be sufficient to increase adherence. Studies have shown that simplifying the
dosing regimen, addressing individual barriers, and using motivational strategies such as
sending daily reminders, training on self-determination, and social support by
connecting parents of children with similar condition could improve adherence.201,202
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Even though most of the participants were highly educated, our results revealed
that parents who had bachelor, masters, or doctoral degrees had higher adherence than
parents who did not have any degree. Another study showed that highly educated
parents had greater access to specialized health services.203 Parents with more
education are more likely to recognize their child's needs for special health services and
receive these services than less-educated parents. Poorly educated parents may lack
access to supplementary information and community resources, which may hinder the
provision of optimum health services.203 In addition, half of our sample were between
the ages of 26-35. Children born to mothers in this age group have a lower risk of
developmental vulnerability, cognitive disability, and behavioral problems. These
children also have a higher quality of home environment and better school
achievements than children born to teen and younger mothers.204 Mothers between the
ages of 26-35 may have better socioeconomic status, educational level, emotional
stability, and social skills to make them more proactive for their children's health and
enrich their children's environment. These findings urge professionals to consider
parental educational level and age to develop a comprehensive and individualized plan
that aims at empowering the parents to advocate for their children’s health and welfare.
Factors that Impede Parents’ Implementation of Home Activities
Lack of time to implement activities and not remembering to perform these
activities were the most often cited factors that reduced parental adherence to home
activities. Children with delayed motor development may have multiple disabilities that
require a multidisciplinary team and a complex treatment plan, which could be
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overwhelming and time consuming for parents. Parents of children with disabilities have
a higher risk for mental distress, cognitive disorders, and reduced family support.205
Therapists are advised to employ strategies to alleviate their stress levels and consider
their individual needs.205 Active listening, careful planning, and individualization of
intervention should be practiced to avoid overwhelming parents and enhancing their
engagement. The use of written instructions, activity logs, magnets, or apps may assist
parents in remembering the activities.206,207 Therapists are encouraged to document any
significant or new information to parents to permit later absorption.133 Parents of
children with disabilities have previously expressed their need for interdisciplinary home
activity programs.149 Coordinated interdisciplinary home activity programs could be costeffective and time-saving and might enable parents to implement more inclusive
functional activities. Our parents reported that modifying home activities to fit the home
environment and using what is readily available to support their children’s development
as the most important factors that heighten their application of home activities. This is
not surprising as individualization of intervention to fit the family's schedule and
environment are essential elements of family-centeredness in pediatric rehabilitation.
Factors Affecting Parents’ Overall Adherence
Although adherence was not significantly different between states, parents in 9
of 13 states that had poor adherence were in the 25 lowest-ranked states for overall
child wellbeing in 2019.208 Parents of children living in poverty, having poor health,
unstable family structure, and poor education might be at risk for poor adherence to
home activities.208 Discrepancies in the type and amount of health services provided for
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children with disabilities between states have been documented in the literature and
may be linked to parental adherence.
The present study indicates that parents’ reported adherence to home activities
was associated with the application of all coaching practices, especially joint planning,
observation, practice, and feedback. Parents indicated that observing therapists perform
the activities, especially in daily routines, was the most helpful technique that increased
their adherence. Beginning the EI process with a comprehensive evaluation of the child's
and the parent's strengths, weaknesses, and daily routines followed by collaborative
goal setting is imperative to gain the parent’s trust and establish a successful joint
planning. It is interesting that most parents preferred therapists to set the child’s therapy
goals. This was verified by Forsingdal and colleagues209, who found that parental level of
involvement in goal setting varies among parents of children with disabilities.
Collaborative goal-setting is an integral part of family-centered care practice. Therapists
are encouraged to understand each parent’s preferred level of involvement and coach
them accordingly to enhance their confidence and increase their collaboration and
engagement.209 Although goal-oriented interventions are associated with better motor
outcomes, it is unclear which elements of collaborative goal setting are correlated with
parental adherence. There are instruments that can be used by therapists to assist
parents in prioritizing their goals.210 However, therapists must use their professional
judgment to select the most appropriate instrument based on the parents’ preferred
level of involvement, educational level, and prior knowledge of goal setting.210
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Therapists could use coaching to help parents gradually progress from being dependent
to an active participator and finally to a collaborator in the goal-setting process.209
Our study revealed that some of the home activities characteristics were highly
associated with adherence. This confirmed the need to educate parents about the
importance of variable and repetitive practice, involve all family members in the home
activities, provide activities that are appropriate for the home environment and daily
routines. Our results showed that home activities that were designed in collaboration
with the parents agreed up on by the parents, fitted their daily routines and home
environment increased their adherence. This verifies the results of earlier studies that
home activity programs designed in partnership with parents increased their confidence,
feeling of accomplishments, and enhanced parent-child relationship. The probability of
parental adherence improved when professionals advised parents to incorporate
activities in their daily routines. 149,211 In our study, most of the therapists’ coached
parents to apply the home activities that were appropriate for daily routines and were
enjoyed by the child. However, at least 20% of the parents reported that the therapists
did not provide them with information related to the recommended amount time to
practice or provided them with activities that were enjoyed by the child. In addition,
more than 15% of the parents did not agree that home activities were appropriate for
daily routines or included siblings and extended families. That could be the reason why
some parents were less adherent to applying activities for the recommended amount of
time or in daily routines; the home activities may not have been adequately
individualized.
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There is compelling evidence that supports the use of occupational therapy
home activity programs for children with disabilities. 117,146 However, similar evidence
supporting the effectiveness of physical therapy home activity programs for children
with motor disabilities is limited as noted in a recent review.49 The type of coaching used
to train parents in applying the activities, as well as parents' adherence, are often not
described in caregiver provided home activity programs for young children with motor
disabilities.49 Reporting the amount of parental involvement, coaching method, and
parent education used in research is urgently needed as that may have an impact on the
child’s outcomes.
Major advances in early detection of some disabilities such as CP currently
enable professionals to diagnose before the age of 6 months.19 Strong evidence
currently recommends against delayed diagnosis to promote parental engagement and
acceptance early in the process.133 The results of our study cast a new light on a
relationship between early diagnosis of CP and parents’ adherence. A similar pattern of
results was seen in a previous study that showed an association between delayed or
unclear diagnosis with parent’s dissatisfaction and depression.212 Early diagnosis is
essential not only to prepare the parents and to gain access to EI services but also to
provide diagnosis-specific interventions. Neonatal intensive care follow-up clinics are
encouraged to implement international guidelines for early detection of CP to decease
the age of CP diagnosis and start EI as early as possible. 213 Additionally, professionals are
advised to discuss the child’s condition carefully with parents soon after receiving a
diagnosis to gain the parent’s trust and promote acceptance and active change.133
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Building a parent-professional mutual trust is required in family-centered care practices
to foster collaboration and increase parental engagement in supporting the child’s
development.
Limitations and Future Studies
The present study explored parent-reported perceptions toward the application
of coaching practices and home activities, not the actual application of services or the
implementation of activities by parents. However, previous studies indicated that
parents’ reports could be a valid tool to describe child health services and adherence to
home activities.45,183 The results of this study do not suggest causation and should be
interpreted with caution. Non-probability sampling method was used due to the
difficulty in reaching the targeted sample and to keep participation anonymous,
voluntary, and independent, which may affect the generalizability of the results. A
strength of this study is that it included a large number of parents across the US.
Participation was limited to those with internet connections and computer/smart device
accessibility. Those in very rural/geographically isolated areas and poor communities
might not have participated in the survey. Not all therapeutic factors that could be linked
to adherence were included in the final instrument to keep it short and concise. Studies
should identify other characteristics of home activities provided by PTs and OTs that
could be linked to adherence such as goal setting, payment of services, the severity of
the child’s motor involvement, and the presence of other disabilities.
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Implications
Based on the results of this study and the studies of others, therapists are
recommended to incorporate the following strategies to increase the parents’ overall
adherence to maximize their children’s therapy outcomes:
1. Complete a routine based interview, and an inclusive assessment of all parent
and child factors to document any barriers and enablers that may affect
parents’ adherence.46
2. Use evidence-based tools to set measurable and meaningful goal in
collaboration with parents and identify the parents’ preferred level of
involvement in goal settings.209
3. Consider parents’ individual factors such as age and educational level, and
self-efficacy when designing home programs.
4. Use the five coaching practices to empower parents to support their
children's development: Joint planning, observation, practice, reflection, and
feedback, and pay attention to coaching in daily routines.20
a. Educate the parents about the importance of repetitive and daily
practice.
b. Coach parents to have a library of ideas to elicit variable practice.
c. Provide parents with written home activities illustrated with photos or
videotape the home activities and provide a QR code to watch videos
later if possible.
d. Spend more time on coaching.
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5. Provide a simple and limited number of activities (3-4) depending on the
parents’ preference.
6. Include all family members, siblings, and extended family in the home
activities.11
7. Provide home activities that are enjoyed by the child.11
8. Ensure that home activities are appropriate for the home environment and
daily routines.
Conclusion
The results of this study indicate that most PTs and OTs, as reported by parents,
appear to apply the coaching practices in the children’s natural environment when
providing EI services for young children with delayed motor development. Therapists’
use of the five-coaching practices, especially joint planning, seemed to affect parental
adherence to home activities. Adherence was mostly correlated with individualizing
home activities to the child's daily routines and home environment. Parents appeared to
adhere more when therapists educated them about the importance of repetitive
practice, variable practice, and the recommended amount of time for practice. In
addition, parents reported that lack of time and a busy lifestyle hinders their daily
application of home activities. The results of this study suggest that the number of
therapy sessions, generally once per week, and coaching received by PTs and OTs in EI
are similar to best available evidence. However, more focus should be directed to
teaching parents time management skills and strategies to adapt activities to fit their
environment and daily routines. This is important to enable parents to provide their
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young children with repetitive and variable practice. More research is required to
explore the direct effect of the identified factors and parental adherence on children's
motor outcomes.
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CHAPTER 6. Synthesis of Dissertation Results
Introduction
This dissertation research aimed at exploring early intervention (EI) services
provided for young children with delayed motor development. This aim was addressed
by first exploring the general EI services provided for young children with or at risk for
cerebral palsy (CP) reported by physical therapists (PTs) and occupational therapists
(OTs). Then the therapists’ experiences with challenges faced in EI while providing
services for young children with or at risk for CP were investigated. In the final
dissertation study, parents of young children with delayed motor development reported
on the application of early childhood coaching practices by PTs and OTs and adherence
to home activities in EI. This chapter will briefly review the results of each of these
studies, summarize their implications, and provide recommendations for future
research. The terms family and parents will be used interchangeably throughout this
chapter to refer to the child’s primary caregivers.
Research Studies
Study 1
The first study was a cross-sectional survey that was completed by PTs and OTs
who have provided EI services for young children with or at risk for CP. This study aimed
at investigating the amount, frequency, intensity, type, and focus of services provided for
these children. Another aim of the study was to compare and contrast the EI services
provided by PTs and OTs to recent evidence and recommended practice for young
children with or at risk for CP.
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A total of 269 PTs and OTs from 42 states completed the survey items. Most of
the respondents (67% ) were PTs. A significant difference (>.05) between PTs and OTs
answers were found in only three items. More PTs than OTs provided parents with
prognostic information about their child’s condition, and PTs updated the home activity
program every visit which was more frequently than OTs. OTs educated the family on
evidence-based practices to optimize feeding more frequently than PTs. The results from
both providers for the rest of the survey items were combined because there was no
significant difference found between them. Most of the young children with or at risk for
CP received weekly EI services at or before the age of 6 months. Although most of the
therapists stated that young children with or at risk for CP receive therapy 2-4 hours per
month, they reported needing additional therapy sessions to focus on direct handling.
The majority of young children with or at risk for CP received EI services in the home
environment or in a community-based setting, which is consistent with the current
recommendations for the delivery of EI services in the children’s natural environment.
Only 4% of therapists used the General Movement Assessment (GMA) or the
Hammersmith Infant Neurological Examination (HINE) for early detection of CP which
are the most sensitive tools for early detection of CP.19
The majority of the providers used child-initiated, task-focused interventions, and
used activities that ensured self-generated movements. More than 60% of therapists
supported variable practice when training the upper extremities. Less than half of the
therapists always used concentric and eccentric exercise to facilitate early activation of
the lower limb, used modified constrained-induced movement therapy, or bimanual
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training in case of asymmetry. Based on the therapists’ reports, customizing EI plans
depended on the parents’ goals, children’s motor ability, and the home environment.
Only a small number of the providers consistently used standardized assessment tools
such as the Canadian Occupational Performance Measure to assist parents in prioritizing
their goals.
Although the majority of the therapists always advised parents to carryout home
activity programs for 15-30 minutes a day, only 31% of the therapists reported providing
parents with individualized home activities. Less than half of the therapists always used
strategies to promote environmental enrichment, variable practice, and formally
evaluated environmental enrichment. The results of this study showed that therapists
apply family-centered practices. However, more attention should be given to recent
recommendations related to early diagnosis, collaborative goal setting, and
environmental enrichment to amplify family involvement and improve therapy
outcomes. 188
Study 2
The second study used a qualitative analysis of an open-ended question to
explore the challenges faced by the same PTs and OTs, who completed the first survey
study. This study examined the reported difficulties therapists encountered while
providing EI services for young children with or at risk for CP. Of the 269 participants
who completed the survey study, 231 completed the survey’s open-ended question
(86%), and 224 responses were included in the analysis. The open-ended question asked
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therapists, “What has been the greatest challenge you have faced when providing early
intervention services for infants with or at high risk for developing CP.” Two coders used
content analysis to code a total of 7765 words in the written responses and developed
categories and themes related to challenges faced by providers while providing EI
services.
Data coding resulted in 32 codes, 10 categories, and 5 themes. The categories
were: collaborating with the parents, accommodating parents' needs and schedules,
clinical decisions, child’s medical condition, team collaboration, logistical issues for
practitioners, strict policy requirements, professional’s qualifications and knowledge,
and insufficient resources. The five themes included: lack of communication/
coordination, challenges in coordination with family, policy limitations, meeting the
child’s individual medical needs, and unequal access to resources.
Therapists identified coordination and partnering with the family and team
collaboration as the most challenging parts of EI. Difficulties with engaging parents in
planning and delivering interventions can hinder the provision of family-centered care
practices. Therapists expressed their frustration when parents did not practice strategies
to advance their children’s development following therapy sessions.
Medical-professional teaming was also identified as a big barrier that could
disrupt the plan of care. One participant stated, “Having support from the medical field.
Doctors assume that therapy via Early Intervention is not 'as good' as in-clinic therapy.
Also, doctors do not support the autonomy of therapists and attempt to direct plan of
care, determining frequency”. Poor communication and collaboration between medical
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providers could result in contradictory recommendations that might affect the parents’
engagement and interfere with the development of a trusting relationship. Additionally,
limitations in guidelines imposed by state and insurance companies presented a
challenge to providers who believed that not all children require a similar intensity of
intervention, as stated by this therapist. "Following the limitations of the agency
provided criteria. Some changes in our system is the primary service provider, and the
most involved children may not get the best benefit from multiple therapies with the new
system".
Limited accessibility to resources such as basic life necessities, equipment, and
assistive technology could disturb the families’ abilities to collaborate outside of the
therapy sessions. Families could be overwhelmed with all the services, or they do not
have access to basic life-sustaining needs, which rises the responsibilities of the
therapists “Helping families that don't have the resources to help their child and
especially the family's that don't have resources plus don't fully understand the
specialized needs of their child." The reported barriers are interrelated and should
carefully be assessed and addressed to avoid the emergence of additional challenges
that could limit the application of recommended family-centered care practices.
Study 3
The last study was also a cross-sectional survey that was completed by parents of
young children with delayed motor development. This study examined the parents’
perspectives on the application of coaching practices and the characteristics of home
activities. In addition, this study examined the relationship between coaching practices
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and the characteristics of home activities to adherence to home activities. The third
study was not limited to children with or at risk for CP. The average age for the diagnosis
of CP in high income countries is between 12-24 months, and a decline in the prevalence
of CP has been documented in the recent literature.214 Thus, this study included children
with delayed motor development to broaden the study population, increase the sample
size, and explore the overall perception of EI practices from the parents of children with
all types of motor delays.
More than 700 respondents from 48 states and Washington DC participated in
the survey. However, 446 participants met the inclusion criteria and were included in the
analysis. Most of the participants were employed mothers, who had some college
education (87%). The primary reason these children received EI services was due to or at
risk for delayed motor development or CP. They received more physical therapy sessions
than occupational therapy sessions, and the majority of these children received both
therapies. Most of the parents reported that PTs and OTs usually provided EI services in
the home environment or community-based settings.
A variation between states was observed in relation to the frequency of sessions;
children in the northeastern region appeared to have more therapy sessions than
children in other regions. According to the parents’ reports, PT and OT sessions in the
northeastern region were provided in the child’s natural environment significantly more
than the other regions. This study revealed that diagnosis of or at risk of CP was usually
given after the age of 6 months, and adherence to all activities was associated with
earlier CP diagnosis.
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Parents’ reports indicated that they had a high level of adherence to home
activities. The observed high adherence could be attributed to several factors such as
high education level, self-efficacy, and sample bias. The results of this study also
revealed that coaching practices were sufficiently applied by the PTs and OTs. In
addition, most of the parents reported that home activities provided by PTs and OTs
were appropriate for the home environment and encouraged variable and repetitive
practice. Spearman correlation was used to measure the strength and direction of the
association between variables. Parents’ adherence had a weak positive correlation with
the five coaching practices; moderate correlation with home activities that are enjoyed
by the child, provided appropriate challenge, encouraged repetitive practice and
included all family members; and a strong correlation with the parent’s self-efficacy and
the home activities that were appropriate for daily routines and home environment. The
time spent on coaching was also associated with adherence. The more time spent on
coaching and the longer they received EI were correlated with better adherence.
Parents reported that the top three factors that decreased their adherence were:
they had no time to implement the activities, forgot to implement the activities, or their
children refused to cooperate at home. The top three factors that increased their
adherence were: teaching them activities that were appropriate for the home
environment, fitted their daily routines, and addressed their child's individual needs.
Overall Summary
Family-centered care practice is the foundational approach to EI services
provided for young children with motor disabilities.13 In family-centered care practices,
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therapists build the parents’ competency through coaching to provide their children
with intensive, task-specific, goal-driven interventions that promote self-initiated
movements in the child’s natural environment.11,15,19,117 Our studies examined the
application of these practices and identified factors that facilitated or hindered the
provision of ideal practices in EI provided specifically for young children with CP or with
delayed motor development. We found that the distribution of the therapists and
parents who completed the surveys was comparable among US regions (Figure 6.1). This
could be due to some similarities in the dissemination process for both groups. Thus,
parents’ and therapists’ responses to similar survey items were compared and discussed
below. Although the first study focused on EI practices provided specifically for young
children with CP, it is expected that general EI practices should be similar for all young
children with motor disabilities.
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Figure 6.1 Distribution of participants by US region.

Frequency, Location, and Focus of Physical and Occupational Therapy in EI
Most of the PTs and OTs stated that they provided weekly sessions for young
children with CP. Parents confirmed that by reporting that most of their children also
received weekly physical therapy and occupational therapy sessions. Therapists and
parents agreed that interventions were usually provided in the child’s home or a
community-based setting as required by the federal law. These findings suggest that the
location and frequency of EI services provided by PTs and OTs are in line with the recent
recommendations. The main focus of EI services, as indicated by therapists, is on
coaching and educating families, which is also a recommended practice. More than half

104

of the parents confirmed the therapists reports by indicating that the five coaching
practices were applied by the therapists. Most of the therapists specified that they
always provided the parents with goal-oriented home activity programs. Parents’
confirmed this as only 5% of them never received an activity program. Parents' and
therapists' findings imply that EI practices were based on parents’ goals, and focused on
educating the parents.
EI Practices and Home Activities
Some of the most significant challenges reported by therapists when providing
EI services were inadequate parent engagement, cooperation, and adherence. However,
parents’ responses indicated they had high reported adherence. Differences between
parents’ and therapists’ perspectives on therapy services have been previously
documented in the literature.215 Multiple reasons could cause this discrepancy. Parents
may have overestimated their adherence, as reported in previous studies that measured
parent-reported adherence.162,185 The majority of the participants in our survey were
highly educated with high self-efficacy, which increases their probability of having high
adherence. Therapists specified that adherence was an issue with parents of young
children with or at risk for CP, and that might not necessarily apply to other parents.
Inadequate parent follow-through that was reported by therapists as one of the
most significant barriers in EI could be related to multiple factors. Some of these factors
could be delayed diagnosis. Although the diagnosis of CP or at risk for CP can be made
before the age of 6 months using highly sensitive non-invasive and cost-effective tools,
our results showed that less than 5% of the providers always used these tools to assist
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them in the early identification of CP. This could be the reason parent-reported
identification of CP was made after the age of 6 months. Our results are consistent with
recent evidence suggesting that the age of CP diagnosis is between 10-21 months.132 We
also found that the time of CP diagnosis is associated with the onset of EI, which means
that giving an actual CP diagnosis may ensure that these children receive EI services
early during the most sensitive period of development. These findings add to the
benefits of early diagnoses to possibly optimize treatment outcomes.
Insufficient implementation of family-centered care practices such as inadequate
collaboration between team members, goal setting, coaching, and individualization of
intervention could have affected parents’ engagement. Collaborative goal setting is
essential in family-centered care practice. Planning of EI services should be based on
functional and meaningful goals that are designed by partnering with the parents.
Although therapists valued parents’ goals in therapy planning, they rarely used
evidence-based tools such as the Canadian Occupational Performance Measure or Goal
Attainment Scaling to guide parents in goal setting. It was previously reported that
parents might have a different preferred level of involvement, and therapists are
encouraged to use the necessary tools to guide parents in setting appropriate goals. 210
Although the overall application of coaching practices was generally high, the
observation part of coaching was not consistently applied in EI. Less than half of the
therapists reported that they continuously encouraged parents to observe them while
they provided activities to elicit the child’s motor behaviors. This was consistent with
parents’ reports, as they indicated that observation was the least implemented coaching
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practice. Our results support previous findings in the literature that observation is not
frequently used in EI.143 In addition, parents specified that the most helpful teaching
technique that could improve their ability to do these activities was observing the
therapist model the activity. Observing parent-child interactions in daily routines is
essential to create frequent daily opportunities to support the child’s development.
Inadequate observation of daily routines could have affected the therapists’ ability to
provide activities that were appropriate for daily routines. Some parents indicated that
the home activities provided were not appropriate for daily routines. In addition, almost
half of parents (48%) indicated that therapists spent 10 minutes or less per session on
coaching, which might not be enough time for the families to understand the therapists’
recommendations or apply the home activities. More than half of the parents (63%)
reported wanting therapists to spend more time on coaching. Therapists are encouraged
to spend the majority of the session on coaching parents and encouraging them to
observe all types of activities provided for the child during the therapy session. 20
Therapists should coach parents to recognize the purpose of every therapeutic activity
and practice a variety of techniques to incorporate these activities into daily routines.
Supplementary materials could improve parental adherence. Less than half of the
therapists consistently provided home activity programs that included written
instructions, photographs, or video recordings. Although written instructions were not
ranked as one of the top three factors that would improve parents’ adherence, parents
identified forgetting to do the activities as the main factor that impeded their
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implementation of the activities. Providing parents with written instructions in paper
forms or in phone apps have been associated with better adherence.11,206
Parents stated that lack of time and child cooperation outside of therapy affected
their adherence. Therapists’ qualitative reports verified this finding; parents may get
overwhelmed with general life stressors, the child’s frequent doctor visits, and child’s
multiple disabilities. Incorporating the activities in daily routines is an excellent strategy
that does not require an allocation of a specific time for practice and enable parents to
create frequent opportunities for daily practice. Parents can make every minute spent
with their child matter through eliciting self-initiated movements, for instance, during
mealtime, diaper change, playtime, or even while watching TV. Thus, therapists must
conduct a comprehensive assessment of daily routines to design an effective plan that
indorses frequent and variable practice.
Early parent-child interactions and parental responsivity could have a substantial
and cumulative impact on different domains of development. Effective early parent-child
interactions create the foundation for a healthy, positive, and strong parent-child
relationship.216,217 This is especially important for children with lifelong disabilities who
require prolonged parental support. The presence of a disability negatively influences
and reduces parent-child responsive interaction and may create long-lasting
consequences.205 Children with disabilities have a higher tendency for developing
challenging behaviors, and the development of these behaviors are influenced by the
parents’ sensitivity and responsivity. PTs and OTs can have a significant role in promoting
the parent's responsivity and prevent the development of unfavorable behaviors. This
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could be accomplished through coaching parents to recognize their children’s individual
needs, implementing strategies to support verbal and non-verbal communication,
enhancing motor development, and acknowledging every minor and major
achievement.20 Thus, parental factors, the family's overall assets and weakness, parents'
priorities, and daily routines should all be carefully considered in therapy planning.
Therapists should also collaborate with all team members to promote a healthy and
positive parent-child relationship.195 For example, speech-language pathologists could
assist in optimizing parent-child communication, and neurologists could promote
parental acceptance and engagement by making an accurate, early diagnosis and
referral for services.
The application of the Individuals with Disabilities Education Act (IDEA) has aided
in the delivery of family-centered care practice, such as providing interventions in the
child’s natural environment. However, some policies limited the therapists’ ability in
providing optimum care. Applying the primary service provider model, providing
excessive caseload, and lacking formal training reduced the therapists’ focus and time on
direct therapy. This was evident in the therapist's quantitative reports as more than half
of them needed additional therapy sessions to focus on direct handling.188 This indicate
that formal training and provision of clear guidelines are needed to enhance the
therapist’s ability to provide the appropriate amount of direct therapy and coaching in
EI.
The overarching goal of EI provided for young children with delayed motor
development is to promote the parents' competence and confidence in supporting their
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children's development. The results of the three studies generally suggest that therapists
are providing EI practices that aim at addressing parent’s goals and promoting their
children’s motor development. However, complex barriers exist and decrease the
therapists’ application of ideal practices. Therapists are encouraged to recognize and
address these barriers and use evidence-based tools to empower parents to achieve the
best therapy outcomes.
Implications
The results of these studies add to the body of the literature related to physical
and occupational EI therapy provided for young children with delayed motor
development. The following implications are suggested based on the combined results
of the studies and current recommended practices documented by systematic reviews.
These recommendations aim at increasing the parents’ implementation of home
activities to optimize the early motor development of young children with or at risk for
delayed motor development (Figure 6.2):
•

Use more sensitive, evidence-based standardized assessment tools such as the
GMA and the HINE in combination with MRI in the early detection of CP in
infants under the age of 1 year.19

•

Build the parents’ competency:
o Use the five-coaching practice: joint planning, observation, practice,
reflection, and feedback.20
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o Focus on the observation part of coaching, observe parents while they
perform the activity, and encourage them to observe you while modeling
each activity.
o Spend more time on coaching parents to implement strategies to enrich
their children’s environment to optimize motor learning.11
o Use appropriate tools such as the COPM or GAS based on the parents’
preferred level of involvement and improve their confidence to increase
their involvement.11,209
•

Individualize home activities:
o Conduct a comprehensive assessment of the home environment and
daily routines.
o Consider parents' individual factors when designing a home activity
program.
o Update home activities and provide written and illustrated instructions
using papers, apps or emails based on the parent’s individual preferences.
o Use strategies to ensure environmental enrichment by educating the
parents about the appropriate use of toys, and advising parents to
provide infants with variable practice.11
o Coach parents on applying few simple activities as a part of their daily
routine.
o Provide activities that are enjoyed by the child, appropriate for daily
routines, and elicit active movement and variable practice.
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o Collaborate with all team members to provide parents with a
transdisciplinary home activity program.

Figure 6.2 Suggestions to increase parents’ implementation of home activities in early
intervention.
Future Research
This dissertation provided valuable results that need to be further investigated to
advance the family-centered EI services provided for young children with delayed motor
development. More experimental studies are needed to confirm findings obtained from
parents’ and therapists’ self-reports. There is an increasing need for longitudinal studies
to understand the influence of early parental involvement, and family-centered practices
on children’s outcomes over time. Larger studies exploring the current EI practices for
young children with different diagnoses and more detailed demographic information are
needed. Research is recommended to determine possible factors that impede
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comprehensive parental education and environmental enrichment. More studies should
explore the impact of different strategies such as formal training and program evaluation
on the implementation of family-centered care practices. The limited use of evidencebased assessment tools for early detection of CP should be investigated. More
population-based data are needed on the current age of diagnosis and explore factors,
and conditions that support and inhibit early diagnosis.
Another interesting arena of further research is teaching parents time
management skills, parents and therapists stated that lack of time and busy lifestyle
interfered with the implementation of ideal care. Time management skills are critical in
assisting parents to successfully find and allocate appropriate time to support their
children’s development outside of therapy sessions. Clear recommendations supported
by strong evidence are needed to guide therapists in allotting adequate time for direct
handling and family education.
Future research should shed more light on coordination between team members
to deliver true family-centered care practices. Care coordination is a primary element of
family-centered care practice, and researchers need to investigate strategies that
maximize the communication between members to provide families with clear
recommendations. Explore the feasibility of employing a program that provides a shared
agenda for care to understand different expertise, skills, and practices that assist all
team members in providing an interdisciplinary home activity program.
More studies are needed to investigate the effect of coordinated care and
communication between services provided for children with complex needs and family
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engagement. The direct relationship between the amount of parent’s adherence and
child’s motor outcomes must be examined. Rigorous experimental studies are warranted
to identify the most effective coaching strategies that improve parent application of
activities that support their children’s motor abilities during sensitive periods of
development. Experimental studies should examine the direct effect of coaching
practices on parental engagement, collaboration, and adherence in EI.
More studies are needed to identify other family-centered care factors that could
be related to parents’ adherence to home activities such as goal-oriented activities, and
the use of standardized tools to develop realistic, functional, and desirable goals. There
is a clear need for randomized control trials and studies with rigorous methodologies
that examine the effect of parent delivered motor intervention on the child's motor
outcomes.
Conclusion
This dissertation work highlighted strengths and weaknesses currently presented
in EI provided by PTs and OTs for young children with delayed motor development. Even
though therapists and parents agreed that there is an intense focus on family education
and coaching in EI, they had different views on the implementation of home activities. In
family-centered care practices therapists should respect and appreciate the families’
impact on their children’s growth and empower them to provide their children with
repeated opportunities to acquire new skills. PTs and OTs are advised to address the
identified gaps in service delivery to reinforce their provision of family-centered care
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services for young children with delayed motor development. Therapists should follow
the best available evidence to diagnosing CP as early as possible using evidence-based
tools, building parents’ competence, and individualizing therapy to increase parent’s
implementation of home activities.
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Appendix A: Parent Recruitment Flier

An Equal Opportunity University

For more information, please contact:
Afnan Gmmash
Department of Rehabilitation Sciences
(859)687-5319
a.gmmash@uky.edu

U N I V E R S I T Y OF K E N T U C K Y R E S E A R C H

Are you a parent of
a young child with
a disability?
Researchers at the University of Kentucky Department of Rehabilitation
Sciences are inviting you to participate in a research study about early
intervention services for young children with delayed motor development.

You are eligible to participate in the survey if:
• Your child has a delayed motor development, physical disability,
cerebral palsy or Down syndrome
• Your child is receiving/received early intervention services (such as
First steps, Help Me Grow etc.) provided by physical therapists or
occupational therapists in the United States in the past 5 years
• You are the child’s primary caregiver/guardian
To participate in the survey:
Click on the link below

or

Use the QR code:

http://bit.ly/ukyag

For more information on research studies see, www.UKclinicalresearch.com.

116

Appendix B: Parent Survey
1. Are you the child’s primary caregiver/guardian?
• Yes
• No
2. Did your child ever receive state provided early intervention services (for
example: Babies Can’t Wait, First Steps, Help Me Grow, Early Start)?
• Yes
• No
3. When did your child first receive early intervention services?
• Between 0-5 months of age
• Between 6-12 months of age
• Between 13-18 months of age
• Between 19-24 months of age
• Between 25-36 months of age
• After 36 months
4. How long did your child receive early intervention services?
• More than 2 years
• 2 years
• 1 year
• 1-11month(s)
• less than 1 month

5. When did your child start receiving early intervention services?
• In the past year
• In the past 2 years
• In the past 3 years
• In the past 4 years
• In the past 5 years
• More than 5 years ago
6. What is the primary reason your child is receiving/ have received early
intervention services?
• Delayed motor development
• At risk for delayed motor development
• Physical disability
• Cerebral palsy
• At risk for cerebral palsy
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•
•
•

Down syndrome
Language delay
Other …. Please specify

7. When was your child diagnosed with or at risk for Cerebral Palsy ?
•
•
•
•
•

Before 6 months of age
Between 6-12 months of age
Between 13-24 months of age
Between 25 and 36 months of age
After 36 months of age

8. In what state does/did your child receive early intervention services?
• List of states in Qualtrics
• outside of US
9. Which of the following therapies does/did your child receive in early
intervention?
• Occupational therapy (OT)
• Physical therapy (PT)
• Both PT and OT
• None of the above
*Please answer the following questions ONLY regarding your overall experience
with state Early Intervention Services provided by physical therapists or occupational
therapists for your child before the age of 3 years NOT for the services received after 3
years of age.

10. Where did your child mainly receive PT?
• Home
• Daycare
• Outpatient clinic
• Hospital setting
• Preschool
• Other
11. Where did your child mainly receive OT?
• Home
• Daycare
• Outpatient clinic
• Hospital setting
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•
•

Preschool
Other

12. How many physical therapy visits did your child usually receive per month?
• More than once a week
• Once a week
• Two times a month
• Once a month
• Less than once a month
• None
13. How many occupational therapy visits did your child usually receive per month?
• More than once a week
• Once a week
• Two times a month
• Once a month
• Less than once a month
• None

14. In the next two sections of the survey, you will be asked about services given by
your child’s provider. Please choose which provider you will complete the
questions for (Please choose the provider who provided more treatment visits
during early intervention):
•
•

Physical therapist
Occupational therapist
Please indicate how much do you agree or disagree with the following
statements.

1. The therapist and I agreed on the activities the family will practice at home
between treatment visits to meet therapy goals.
• Strongly disagree
• Disagree
• Slightly disagree
• Slightly agree
• Agree
• Strongly agree
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•

Not applicable

2. The therapist began every visit by going over the activities I did with my
child between visits.
•
•
•
•
•
•
•

Strongly disagree
Disagree
Slightly disagree
Slightly agree
Agree
Strongly agree
Not applicable

3. The therapist discussed with me what she/he was going to do during the
treatment visit.
• Strongly disagree
• Disagree
• Slightly disagree
• Slightly agree
• Agree
• Strongly agree
• Not applicable
4.
•
•
•
•
•
•
•

The therapist observed me and my child’s behaviors during daily routines.
Strongly disagree
Disagree
Slightly disagree
Slightly agree
Agree
Strongly agree
Not applicable

5. The therapist showed me how to do all the activities practiced during the
treatment visits in daily routines.
• Strongly disagree
• Disagree
• Slightly disagree
• Slightly agree
• Agree
• Strongly agree
• Not applicable
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6. The therapist encouraged me to use my own ideas/strategies to do the activities
with my child in daily routines.
• Strongly disagree
• Disagree
• Slightly disagree
• Slightly agree
• Agree
• Strongly agree
• Not applicable
7. The therapist encouraged me to practice any new activity or strategy in front of
her/him.
• Strongly disagree
• Disagree
• Slightly disagree
• Slightly agree
• Agree
• Strongly agree
• Not applicable

8. The therapist provided me with positive comments to indicate that I’m doing the
activity correctly (For example, good job, you are doing great).
• Strongly disagree
• Disagree
• Slightly disagree
• Slightly agree
• Agree
• Strongly agree
• Not applicable

9. If I struggled with doing an activity, the therapist encouraged me to think of ways
to solve the problem to successfully do the activity.
• Strongly disagree
• Disagree
• Slightly disagree
• Slightly agree
• Agree
• Strongly agree
• Not applicable
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10. The therapist encouraged me to consider all options/ideas to help me think of
ways to successfully do the activities in daily routines. (For example, therapist
asking me questions such as: What have you tried in the past that work?)
• Strongly disagree
• Disagree
• Slightly disagree
• Slightly agree
• Agree
• Strongly agree
• Not applicable
11. I want the therapist to set the therapy goals/outcomes due to my lack of
confidence in this area.
• Strongly disagree
• Disagree
• Slightly disagree
• Slightly agree
• Agree
• Strongly agree
• Not applicable
12. I feel that the therapist made me confident by giving me information that built
my knowledge and skills to support my child’s development outside of therapy.
•
•
•
•
•
•
•

Strongly disagree
Disagree
Slightly disagree
Slightly agree
Agree
Strongly agree
Not applicable

*Meaning of home activities: Exercises, movements, general activities, sensory
strategies, and behavioral interventions, to support your child’s development that the
therapists in early intervention advised you to do between visits.
1. Did your child’s therapist advise you to practice home activities to provide your
child with daily learning opportunities?
• Yes
• No
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2. Which of the following teaching techniques might help you the most in applying
home activities? (You can choose more than one answer.)
•
Watching the therapist do the activities in front of me
•
Therapist encouraging me to practice the activities in the home
environment
•
Therapist letting me think of ideas to incorporate the activities in our daily
routine
• Therapist giving me feedback while practicing during the session
• Therapist giving me feedback after I finished practicing the activity
• Therapist giving me positive comments to indicate that I’m doing the activity
correctly
• Therapist giving me corrective comments to show me what I did wrong
• Therapist telling me how to do each activity during daily routines
• Therapist showing me how to do each activity during daily routines
• None of the above
3. How many activities per day do you usually do with your child to support his/her
development?
• 1-2 activities
• 3-4 activities
• 5 activities
• 6 activities
• 7 activities
• more than 7 activities
• I do not apply a certain number of activities
• None
4. How many minutes in a therapy visit did the therapist spend on teaching,
coaching and giving you a chance to do the activities in daily routines?
• 1-5 minutes
• 6-10 minutes
• 11-20 minutes
• 21-30 minutes
• 31-40 minutes
• 41-50 minutes
• more than 50 minutes
• None
5. What is the main reason that stops you from doing the home activities?
• I forget to do the activities
• I have no time to do the activities
• I do not understand how to do the activities
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•
•
•
•
•
•
•

I was afraid the activities would hurt my child
The activities did not help my child
My child refuses to cooperate at home
Therapist did not show me ways to practice without having to buy equipment
Therapist did not give me any written instructions
The home activities were not specific to my child’s needs
Other reasons… (please specify)

6. Which of the following factors would help you do the activities? (Choose the 3
most important factors)
• Therapist providing me with home activities specific to my child needs
• Therapist providing me with home activities that fit my family’s routines
• Therapist teaching me how to modify the home environment to improve my
child’s functional ability
• Therapist teaching me how to use what I already have at home to improve my
child’s functional ability
• Therapist providing me with written home activities
• Therapist showing me how to apply the activities
• Therapist providing me with specific number of activities to practice with my
child everyday
• Therapist giving me time to practice doing the activity in front of the therapist
• Therapist giving me prognostic information about my child’s condition to guide
in planning
• More therapy sessions
• The therapist providing me with few simple activities
• Therapist giving me information about my child’s progress
• The therapist explaining to me the usefulness of each activity
• The therapist reviewing the activities with me in every visit
• Other (specify)

Please indicate how much you agree or disagree with the following statements.
a. I’m able to do all of the home activities.
•
Strongly disagree
•
Disagree
•
Slightly disagree
•
Slightly agree
•
Agree
•
Strongly agree
•
Not applicable
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b. I’m able to do the home activities for the suggested amount of time.
•
Strongly disagree
•
Disagree
•
Slightly disagree
•
Slightly agree
•
Agree
•
Strongly agree
•
Not applicable
c. I’m able to do all of the home activities during daily routines.
•
Strongly disagree
•
Disagree
•
Slightly disagree
•
Slightly agree
•
Agree
•
Strongly agree
•
Not applicable
d. I feel confident in doing all the home activities.
• Strongly disagree
• Disagree
• Slightly disagree
• Slightly agree
• Agree
• Strongly agree
• Not applicable
e. The home activities are appropriate for our family schedule/daily routines.
•
•
•
•
•
•
•

Strongly disagree
Disagree
Slightly disagree
Slightly agree
Agree
Strongly agree
Not applicable

f. The home activities are appropriate for our home setting.
•
Strongly disagree
•
Disagree
•
Slightly disagree
•
Slightly agree
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•
•
•

Agree
Strongly agree
Not applicable

g. The home activities include activities my child enjoys doing at home.
• Strongly disagree
• Disagree
• Slightly disagree
• Slightly agree
• Agree
• Strongly agree
• Not applicable
h. The therapist explained to me the importance of repeated daily practice of the
home activities.
• Strongly disagree
• Disagree
• Slightly disagree
• Slightly agree
• Agree
• Strongly agree
• Not applicable
i. The therapist gave me general information about the recommended amount of
time to practice the home activities
• Strongly disagree
• Disagree
• Slightly disagree
• Slightly agree
• Agree
• Strongly agree
• Not applicable
j. The therapist encouraged me to do the home activities with just the right
amount of difficulty to support my child’s development and avoid frustration
• Strongly disagree
• Disagree
• Slightly disagree
• Slightly agree
• Agree
• Strongly agree
• Not applicable
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k. The therapist and I thought of many different ideas for activities to practice at
home to support my child’s development.
•
Strongly disagree
•
Disagree
•
Slightly disagree
•
Slightly agree
•
Agree
•
Strongly agree
•
Not applicable
l. The therapist encouraged me to include my child’s siblings and/or extended
family and friends to encourage my child to do the home activities.
•
Strongly disagree
•
Disagree
•
Slightly disagree
•
Slightly agree
•
Agree
•
Strongly agree
•
Not applicable
m. I would like the therapist to spend more time on teaching me how to apply the
home activities.
•
Strongly disagree
•
Disagree
•
Slightly disagree
•
Slightly agree
•
Agree
•
Strongly agree
•
Not applicable
1. Background
1. Are you the child’s:
• Mother
• Foster mother
• Grandmother
• Father
• Foster father
• Grandfather
• Other (please specify)
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2. How old are you?
• Under 18
• 19-25
• 26-35
• 36-45
• 46-65
• older than 65
3. what is your marital status?
• Single, never married
• Married or domestic partnership
• Widowed
• Divorced
• Separated
• Other
4. What is the highest degree or level of school you have completed? If currently
enrolled, highest degree received.
• No schooling completed
• Nursery school to 8th grade
• Some high school, no diploma
• High school graduate, diploma or equivalent
• Some college credit, no degree
• Associate’s degree
• Bachelor’s degree
• Master’s degree
• Doctoral degree
5. Are you currently:
• Employed for wages
• Self-employed
• Out of work and looking for work
• Out of work but not currently looking for work
• A homemaker
• A student
• Military
• Retired
• Stay at home parent
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